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Reviewed by AvioConsult/Lt-Col ret'd Harry Horlings, Flight
Test Engineer (USAF Test Pilot School, class 85A), former
chief flight test RNLAF and former member of a scientific com-
mittee of the NLR, at the request of the lawyer of the victims of
the accident and their next of kin.

General conditions apply, which are deposited at the Chamber
of Commerce in The Hague.

DFDR and AIDS data that might be required by readers
can be found in he Appendices of report: The last 80
seconds of Flight MP495, downloadable in EN and NL
languages from:
https://www.avioconsult.com/downloads-nl.htm
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Reviewed by AvioConsult/Lt-Col ret'd Harry Horlings, Flight Test Engineer (USAF Test Pilot School, class 85A), former chief flight test RNLAF and former member of a scientific committee of the NLR, at the request of the lawyer of the victims of the accident and their next of kin.  
General conditions apply, which are deposited at the Chamber of Commerce in The Hague.
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DFDR and AIDS data that might be required by readers can be found in he Appendices of report: The last 80 seconds of Flight MP495, downloadable in EN and NL languages from: 
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|Was light according to DFDR data and ICAO definition|

DFDR data do not confirm these statements at all: no
downburst, no "cells", no wind change, but a non-precision
approach during which the copilot interfered with inappro-
priate control inputs that affected autopilot and autothrottle
operation (AIDS data). Confirmed by NTSB.
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info
Tekstbijschrift
DFDR data do not confirm these statements at all: no downburst, no "cells", no wind change, but a non-precision approach during which the copilot interfered with inappropriate control inputs that affected autopilot and autothrottle operation (AIDS data). Confirmed by NTSB.
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Was light according to DFDR data and ICAO definition
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In accident report called: AIDS |
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Horlings
Callout
In accident report called: AIDS


ACMS is not identified in the AOM (Airplane Operating Manual); the
AIDS is (AOM 1.13/8). The AIDS provides the DFDR with properly con-
ditioned signals.

If the ACMS is a (separate) maintenance system, how accurately con-
ditioned and valid are the data for flight analysis? Is the use approved?

Sure?? Last data block not recorded
because of fire, loss of power, etc.
following the accident?

M not a

fact

K No, DFDR recorded until 8 s after
touchdown, including radalt data.

Why not used DFDR data as well?

Only once a large rudder de-
flection, to align with the run-
way + one smaller by pilot,
and by Yaw damper due to
light turbulence last 70 s of
flight.



info
Callout
Sure?? Last data block not recorded because of fire, loss of power, etc. following the accident?

info
Callout
No, DFDR recorded until 8 s after touchdown, including radalt data.
Why not used DFDR data as well?
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Horlings
Callout
Only once a large rudder deflection, to align with the runway + one smaller by pilot, and by Yaw damper due to light turbulence last 70 s of flight.

Horlings
StrikeOut

Horlings
StrikeOut
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Text Box
not a fact

Horlings
Callout
ACMS is not identified in the AOM (Airplane Operating Manual); the AIDS is (AOM 1.13/8). The AIDS provides the DFDR with properly conditioned signals.  
If the ACMS is a (separate) maintenance system, how accurately conditioned and valid are the data for flight analysis? Is the use approved? 


< and to develop an opinion on the
(in)validity of the analysis.

AAAAANANANAAN

Sampling rate? One per second.

Track angle not in Fig.

At this time,
the airplane
descended

into light tur-
bulence, 1.0 _
+0.5 g, that
lasted until

touchdown.

Departure? 4 deg.?
The pilot pushed the elevator
control against the engaged

variation. For an oscillation,
period time T is constant.

Vert. speed mode.

Don't see this in Figure 1. Pilot frequently pushed and pulled the elev. control
against the autopilot. From 07:31:56 manual inputs that were required during

No, CWS was at 07:31:56

the non-precision approach. Normal. No phugoid.
Where is the elevator position data (pilot or autopilot input)?

was not a phugoid.
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Callout
variation. For an oscillation, period time T is constant.

Horlings
Callout
Don't see this in Figure 1. Pilot frequently pushed and pulled the elev. control against the autopilot. From 07:31:56 manual inputs that were required during the non-precision approach. Normal. No phugoid. 
Where is the elevator position data (pilot or autopilot input)? 
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Sampling rate? One per second.
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Horlings
Callout
Departure? 4 deg.?
The pilot pushed the elevator control against the engaged Vert. speed mode. 

Horlings
Callout
was not a phugoid. 

Horlings
Callout
No, CWS was at 07:31:56

Horlings
Callout
and to develop an opinion on the (in)validity of the analysis.

Horlings
Callout
Track angle not in Fig. 

Horlings
Callout
At this time, the airplane descended into light turbulence, 1.0 ± 0.5 g, that lasted until touchdown.


?? Why not? Must have been
available, because these AIDS

CONFIDENTIAL data showed up in Portuguese Ac-
Jyfzt. cident report, Annex 9.
= CR 93080 C Sounds interesting, but is not a
PIO, but pilot induced variations.
A The copilot pushed and pulled the

(CWS) pitch control inappropri-
ately. Not professional.
eel force inputs), one way to explain this

generated by the pilot’s control
type of response is that a pj¥ot-induced oscillation (PIO)} is cecurring.
Since control wheel forces were not contained in the ACMS data delivered to

NLR, this correlation between control wheel forces and pitch variation could

not be madexThe triggering machanism behind such a FPIO _
CEEEEEE b va

autopilot mode.

later found to exist at the point of switch-over in

an be that the pilot is chinking the

o ERIESNERNOEENEEE) providing the pilot with

essentially opep-loop controly Then you cannot tell whether the pitch changes are due to
|Or a pilot who could not handle CWS | outside disturbance or from inside by the pilot.

system is in CW

b) bank angle (Fig. 2. Also here a change in behaviour can be observed afrer

Onset | 07:31:40 GMT. Before this moment there are some small bank angle changes s
light tur-
gm ﬂrelatively small amplitude, thereafter the variationms increas€& Especially at

bulence

about 07:32:40 GMT there is a "rapid"” ro reversal, from +10 degrees to -15
Was degrees in about & e -15 degrees bank angle seems to correspond
con-

trolled & turn to thel\left, made just before the epd of the flight data, as can

by pilot. [ be gleaned from thd heading angle. Generally, however, the maximum and

minimum bank angles\are well within accept_:able limits, 139 was set (RoA). Why would
8 seconds! Seen the rudder input? 90% to left: C 4? airspeed then decrease to 139?

¢) calibrated airspeed (Fig.  3). Throughout the flight the CAS\is abeve the

Vref of 139 knots most of the time, except at about 07:32:22 @MY and beyond
7:32:45 GHMT. The bugspeed set in the Autothrottle window was 144 krs. Also

here the wvariations in CAS before and after 07:31:40 CMT are different.

ﬁlf_tl_fs'ltli': VariapdAons are relatively small. After 07:31:40 GMT there is an immediate :c:\ézév%ji;)t-
creased |1 ease from 145 kts to nearly 155 knots, which is then followed b closed (inap-
grnedagz(-j — with the same period as the phugoid Tved before. [ProPriately)
CAS From 07:32:40 ONT onwards the CAS steadily dedsgases Sand drops below Vref at

?? A variation. Why dominant? Is influence

of gust filter in ATS! (5 kt increase and de- \
crease) when turbulence above a threshold.
And pitch down, increasing the CAS.

d) groundspeed and TTue zirspeed [Flg &). Basically the groundspeed

about 07:32:45 GMT, Really? Doesn't look like this.

At

What is indicates the effect of headwind relative to the aircraft. There 15 a minimm
the source

of this in/groundspead, at about 07:81:00 GMT, which is due to the aircraft making a
grourgg turn into the Wind at this pgint, as can be seen from inspecting the heading
speed?

with the wind changing direction. Due to cthe

Reliable? | angle (Fig. 6}, \in combinatie

large\windspeed 4ven small changes in wind direction cause large changes in
Heading increased inomentarily from 5 - ———— -
— 125° to 134° and badk; the ground speed | \[How do you know? The wind was not chang-
Turn? No, was continuin . - .
the final turn to the a rc?ach cannot have changed that much. Doubts! Ing. The headlng was near constant durlng the
. 1€ app — - last 80 s of flight, except during rudder input.
radial, then heading 125 deg.| |Ground velocity is vector sum of velocity
What was the wind? in the air and the wind.



info
Callout
?? Why not? Must have been available, because these AIDS data showed up in Portuguese Accident report, Annex 9.

info
Callout
139 was set (RoA). Why would airspeed then decrease to 139?

Horlings
Callout
Sounds interesting, but is not a PIO, but pilot induced variations. The copilot pushed and pulled the (CWS) pitch control inappropriately. Not professional.

Horlings
Callout
Then you cannot tell whether the pitch changes are due to outside disturbance or from inside by the pilot.
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Horlings
Callout
??

Horlings
Callout
8 seconds! Seen the rudder input? 90% to left: CLdr? 
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Horlings
Callout
Or a pilot who could not handle CWS

Horlings
Callout
Vthr
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Horlings
Callout
?? A variation. Why dominant? Is influence of gust filter in ATS! (5 kt increase and decrease) when turbulence above a threshold. And pitch down, increasing the CAS. 
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Horlings
Callout
Really? Doesn't look like this.

Horlings
Callout
Turn? No, was continuing the final turn to the approach radial, then heading 125 deg.
What was the wind? 

Horlings
Callout
How do you know? The wind was not changing. The heading was near constant during the last 80 s of flight, except during rudder input. 

Horlings
Line

Horlings
StrikeOut

Horlings
Callout
Heading increased momentarily from 125° to 134° and back; the ground speed cannot have changed that much. Doubts!

Horlings
Callout
Ground velocity is vector sum of velocity in the air and the wind. 
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Horlings
Callout
Onset light turbulence

Horlings
Callout
Was controlled by pilot.

Horlings
Highlight

Horlings
Callout
Gust filter in ATS increased and decreased CAS

Horlings
Highlight

Horlings
Callout
Why? Because throttles were closed (inappropriately)

Horlings
Callout
What is the source of this ground speed? Reliable?


No, to in-
tercept the
PAPI

Not a large
DC-10.
See AOM.

No, just fol-
lowing pro-
cedures.
An ILS ap-
proach is a
constant
glidepath
approach,
a non-pre-
cision ap-
proach is
not.

DFDR
shows only
Radalt be-
low 230 ft.
Are you
sure Radalt
is available
above that
altitude?

Large windspeed cause large
changes in windspeed??? (ground
speed? At 139+ kIAS? If wind is
90° from the right? Do you realize
what you're saying?

Descent of non-precision approach from 2000 down to 500 ft is
on the AP/ vert. speed mode. If the set Vert. speed was a little
too high, or headwind was larger than anticipated, a short level
flight is required to intercept the PAPI lights (5.2% gidepath).
The final approach is to be flown manually using CWS. Below
200 ft, a DC-10 needs to stay above the PAPI glidepath to
avoid touching down in front of the threshold, is also AOM pro-
cedure. Therefore "leveling off" shows up in the data a few
times, but Is normal, is absolutely no windshear or updrafts.

)

& TAS at sea level is equal to CAS. QNH s it? Where did the light
was 1013. Oscillatory? Scale is mis- turbulence start? Noticed
leading - too large. pilot inputs?

/h{WeII, look at the pilot input to see pilot influence. So?

; What cues? On the CVR? The aircraft did indeed level off to intercept the PAPI before de-
scending below MDA (400 ft). Normal procedure for a non-precision approach.

No, is not
on CVR.

the 111° approach radial (is 5° offset of run-
way centerline (106°)).

—

No, yaws left, then reduces rudder again.
Are not turns - inappropriate rudder inputs
by copilot.

& What does this large drift an-

gle tell you?



info
Callout
TAS at sea level is equal to CAS. QNH was 1013. Oscillatory? Scale is misleading - too large.

info
Callout
No, yaws left, then reduces rudder again. Are not turns - inappropriate rudder inputs by copilot.

Horlings
Callout
Large windspeed cause large changes in windspeed??? (ground speed? At 139+ kIAS? If wind is 90° from the right? Do you realize what you're saying?

Horlings
Callout
Is it? Where did the light turbulence start? Noticed pilot inputs?
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Horlings
Text Box
No, to intercept the PAPI

Horlings
Callout
So? 

Horlings
Callout
Well, look at the pilot input to see pilot influence.

Horlings
Callout
What cues? On the CVR? The aircraft did indeed level off to intercept the PAPI before descending below MDA (400 ft). Normal procedure for a non-precision approach.

Horlings
Arrow

Horlings
Text Box
Not a large DC-10. See AOM.

Horlings
StrikeOut

Horlings
Callout
DFDR shows only Radalt below 230 ft. Are you sure Radalt is available above that altitude?

Horlings
Callout
the 111° approach radial (is 5° offset of runway centerline (106°)). 

Horlings
Callout
What does this large drift angle tell you? 
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StrikeOut
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StrikeOut
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Highlight
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Horlings
Highlight

Horlings
Highlight

Horlings
Callout
No, just following procedures. An ILS approach is a constant
glidepath approach, a non-precision approach is not.

Horlings
Highlight

Horlings
Callout
Descent of non-precision approach from 2000 down to 500 ft is on the AP/ vert. speed mode. If the set Vert. speed was a little too high, or headwind was larger than anticipated, a short level flight is required to intercept the PAPI lights (5.2% gidepath). The final approach is to be flown manually using CWS. Below 200 ft, a DC-10 needs to stay above the PAPI glidepath to avoid touching down in front of the threshold, is also AOM procedure. Therefore "leveling off" shows up in the data a few times, but Is normal, is absolutely no windshear or updrafts.
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Text Box
1 DME

Horlings
Callout
No, is not on CVR.


Rudder is designed for >= 30 kt crosswind,
isn't it? Why not possible to align with this
large rudder deflection? Because the air-
plane was not on the (extended) runway

Yes, change in heading, but
is called a yaw, attaining a
sideslip angle for alignment
attempt with the runway -
was unsuccessful.

centerline, but at the 117° approach radial.

DFDR data even shows an increase to
117° at touchdown. A traversing landing
was made, which is not approved for the
DC-10.

ANAAANANNANNNNNNNNNNNINNNNNNNNNNNN

You mean:
are pointed
How calculated? Does NLR know
what a drift angle is? Here you
talk about sideslip angle! or to the approach radial?
Drift is the
angle be-
tween air —
and No, the pilot ap-
grcljun_:jy plied rudder, inap-
velocity. ropriatel
What is Prop Y
the NLR
drift?
- - ?? DFDR heading nearly constant.
— the pilot applied near full rudder, Again, what is your drift angle? You
Rudder back to center. There was a sideslip an- | |increasing sideslip angle for mean sideslip angle?
gle due to rudder input, is not a drift angle. aligning with runway, is not drift! :

variations. Onset of light turbulence, and a copi-
lot operating the controls against the autopilot. Not quite during engine

accels.

control surfaces

e


info
Callout
Rudder back to center. There was a sideslip angle due to rudder input, is not a drift angle.

Horlings
Callout
DFDR data even shows an increase to 117° at touchdown. A traversing landing was made, which is not approved for the DC-10. 

Horlings
Callout
How calculated? Does NLR know what a drift angle is? Here you talk about sideslip angle!

Horlings
Callout
or to the approach radial?

Horlings
Rectangle

Horlings
Callout
?? DFDR heading nearly constant. Again, what is your drift angle? You mean sideslip angle?

Horlings
Callout
Not quite during engine accels.

Horlings
Callout
variations. Onset of light turbulence, and a copilot operating the controls against the autopilot.

Horlings
Squiggly

Horlings
Callout
Rudder is designed for >= 30 kt crosswind, isn't it? Why not possible to align with this large rudder deflection? Because the airplane was not on the (extended) runway centerline, but at the 117° approach radial.


Horlings
Callout
No, the pilot applied rudder, inappropriately

Horlings
Callout
the pilot applied near full rudder, increasing sideslip angle for aligning with runway, is not drift!

Horlings
Text Box
Drift is the angle between air and ground velocity. What is the NLR drift?

Horlings
Callout
Yes, change in heading, but is called a yaw, attaining a sideslip angle for alignment attempt with the runway - was unsuccessful. 
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Highlight
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Highlight
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Highlight

Horlings
Callout
You mean: are pointed

Horlings
Callout
control surfaces

Horlings
Highlight


of course,
elevator
changes
pitch. At
07:32:40 the
pilot pulled

on the ele-
vator con-
trol.

What do you mean with departure? Loss
of pitch control? Cannot be confirmed

/t\—|CWS was engaged, which the pilot used inappropriately (NTSB). | with DFDR data.

Airplane

descend- -
ing into or
entering
an area
with light
turbulence

not divergent! Inappropriate pilot inputs.

Looked at pilot inputs?
Rudder returned to zero just before touchdown.
Why not analyze better?



Horlings
Callout
What do you mean with departure? Loss of pitch control? Cannot be confirmed with DFDR data.

Horlings
Callout
CWS was engaged, which the pilot used inappropriately (NTSB).

Horlings
Text Box
Looked at pilot inputs? 
Rudder returned to zero just before touchdown. 
Why not analyze better?

Horlings
Highlight

Horlings
Highlight

Horlings
Highlight

Horlings
Callout
of course, elevator changes pitch. At 07:32:40 the pilot pulled on the elevator control. 

Horlings
Text Box
Airplane descending into or entering an area with light turbulence

Horlings
Highlight

Horlings
Highlight

Horlings
Highlight

Horlings
Callout
not divergent! Inappropriate pilot inputs.

Horlings
Highlight

Horlings
Highlight


Good!

No, separate systems. However
ATS should always be on.

How accurate is this process? Using discrete data?
Sampling rate?



Horlings
Highlight

Horlings
Callout
No, separate systems. However ATS should always be on.

Horlings
Callout
Good!

Horlings
Callout
How accurate is this process?  Using discrete data? Sampling rate? 

Horlings
Highlight


No, the N1 variations.

which?

onset of light turbulence.

Seen the copilot elevator control inputs against the AP, resulting in thrust variations, hence speed changes? Also the gust fil-
ter in the ATS increased and decreased the IAS with 5 kt several times, following the onset of light turbulence.

|= light turbulence |

No, turbulence caused
speed changes (gust filter in
ATS). Copilot changed pitch
inappropriately, unfamiliar
with CWS.

Pitch decreased for 2 s, then increased again. DFDR
data shows this increase of g just prior to landing.

\ How does the model know the aerodynamic flight

path? What are the limitations of this method?

Smooth flight path considered, but was it? Did you

include control inputs by the piots? And the turbu-
lence that occurred? How accurate and trustwor-
thy is this anaylsis?

Influence on outcome?



Horlings
Callout
onset of light turbulence.

Horlings
StrikeOut

Horlings
Text Box
Pitch decreased for 2 s, then increased again. DFDR data shows this increase of g just prior to landing. 

Horlings
Arrow

Horlings
Text Box
= light turbulence

Horlings
Text Box
Seen the copilot elevator control inputs against the AP, resulting in thrust variations, hence speed changes? Also the gust filter in the ATS increased and decreased the IAS with 5 kt several times, following the onset of light turbulence.

Horlings
Callout
No, turbulence caused speed changes (gust filter in ATS). Copilot changed pitch inappropriately, unfamiliar with CWS.

Horlings
Callout
How does the model know the aerodynamic flight path? What are the limitations of this method?

Horlings
Callout
Smooth flight path considered, but was it? Did you include control inputs by the piots? And the turbulence that occurred? How accurate and trustworthy is this anaylsis? 

Horlings
Callout
No, the N1 variations.

Horlings
Highlight

Horlings
Callout
which?

Horlings
Highlight

Horlings
Callout
Influence on outcome?


|How is this illustrated in the output data?

Differentiating discrete data samples of 4 per second?
Is that allowed? No, not a good engineering practice.

|What is your aerodynamic flight path?

Sideslip angle? Or drift angle?

AOA? /

AN

lence?

Is this reliable when in turbu-

P—

But you
don't have
data of the
landing.

There were, nearly continu-
ously by the copilot.

How and why? Sideslip is
zero while yaw damper is ac-
tive and feet on the floor.

G 7

sidesﬁp angle or drift angle?

T

?? There was light turbu-
lence during the last 70 s of
flight. No gust and lateral
wind component?

/_|There were continuous roll

control inputs by the copilot.

Is always required in cross-
winds for aligning the air-
plane with the runway during
the last seconds of flight.

These assumptions cannot be met,

the sideslip estimation cannot be valid.

hence

encounter?

Ever verified your models with data of a flight after a real windshear



Horlings
Rectangle

Horlings
Callout
Differentiating discrete data samples of 4 per second? Is that allowed? No, not a good engineering practice.

Horlings
Callout
How and why? Sideslip is zero while yaw damper is active and feet on the floor. 

Horlings
Callout
Is always required in crosswinds for aligning the airplane with the runway during the last seconds of flight.

Horlings
Callout
?? There was light turbulence during the last 70 s of flight. No gust and lateral wind component? 

Horlings
Callout
Is this reliable when in turbulence?

Horlings
Squiggly

Horlings
Callout
sideslip angle or drift angle? 


Horlings
Arrow

Horlings
Callout
There were, nearly continuously by the copilot.

Horlings
Callout
There were continuous roll control inputs by the copilot. 

Horlings
Callout
These assumptions cannot be met, hence the sideslip estimation cannot be valid.

Horlings
Text Box
But you don't have data of the landing.

Horlings
Callout
Sideslip angle? Or drift angle?

Horlings
Highlight

Horlings
Highlight

Horlings
Text Box
How is this illustrated in the output data?

Horlings
Highlight

Horlings
Text Box
What is your aerodynamic flight path? 

Horlings
Arrow

Horlings
Highlight

Horlings
Highlight

Horlings
Text Box
Ever verified your models with data of a flight after a real windshear encounter?

Horlings
Highlight

Horlings
Callout
AOA? 

Horlings
Highlight


So sideslip angle estimation not valid for crosswind landings? The pilot applied rudder inputs
during the last 40 s of flight! It is of no use to continue with this analysis, sorry estimation.

These values were very
small, how accurate will re-

Following pilot inputs. sulting sideslip be?

Missing here is another very important side force, the side force
due to bank angle in the lateral body axis: W.sin phi.



Horlings
Text Box
So sideslip angle estimation not valid for crosswind landings? The pilot applied rudder inputs during the last 40 s of flight! It is of no use to continue with this analysis, sorry estimation. 

Horlings
Callout
Following pilot inputs.

Horlings
Highlight

Horlings
Highlight

Horlings
Highlight

Horlings
Highlight

Horlings
Text Box
Missing here is another very important side force, the side force due to bank angle in the lateral body axis: W.sin phi. 

Horlings
Highlight

Horlings
Callout
These values were very small, how accurate will resulting sideslip be? 

Horlings
Arrow

Horlings
Arrow


Was this then allowed? Useful?



Horlings
Text Box
Was this then allowed? Useful? 

Horlings
Highlight


Is this ap-
proved?

Where did you observe?
The pilot applied near max.
rudder, no turbulence ef-
fects! Chasing numbers?



Horlings
Callout
Where did you observe? 
The pilot applied near max. rudder, no turbulence effects! Chasing numbers?

Horlings
Highlight

Horlings
Highlight

Horlings
Text Box
Is this approved?


NLR lost contact with (1) flying in gusty
winds, by a pilot who did not handle the
controls as he was supposed to, and (2)
with objective and real flight data as
recorded on the DFDR.

Did you include effects of yaw damper,
all feedbacks to the ATS, eftc. etc, i.e. a
dynamic environment?

Why is this analysis not in CR 94238 C
anymore? Because it is not right, not ap-
plicable to this flight, is it?

Why are airspeed, density and temperature not in-
cluded?

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Elevator was far from max.
deflected!

Were there vertical winds? No. Look at the DFDR data, knowing
the non-precision approach procedure, and the warnings in the
AOM to discontinue PAPI guidance below 200 ft.



Horlings
Text Box
NLR lost contact with (1) flying in gusty winds, by a pilot who did not handle the controls as he was supposed to, and (2) with objective and real flight data as recorded on the DFDR.
Did you include effects of yaw damper, all feedbacks to the ATS, etc. etc, i.e. a dynamic environment? 

Why is this analysis not in CR 94238 C anymore? Because it is not right, not applicable to this flight, is it?

Horlings
Callout
Were there vertical winds? No. Look at the DFDR data, knowing the non-precision approach procedure, and the warnings in the AOM to discontinue PAPI guidance below 200 ft.

Horlings
Highlight

Horlings
Callout
Elevator was far from max. deflected! 

Horlings
Squiggly

Horlings
Text Box
Why are airspeed, density and temperature not included?


Are you really sure? No more than wishful thinking.

Do you really have faith in these calculations? Not really, is it? In flight-test
we'd use a flight-test nose boom, because there is no other accurate way.

The reason that ILS and other landing
systems exist shows that these calcula-
tions cannot be accurate enough. Too
many uncertainties in variables and too
many estimations.



Horlings
Text Box
Do you really have faith in these calculations? Not really, is it? In flight-test we'd use a flight-test nose boom, because there is no other accurate way.

Horlings
Text Box
The reason that ILS and other landing systems exist shows that these calculations cannot be accurate enough. Too many uncertainties in variables and too many estimations.

Horlings
Text Box
Are you really sure? No more than wishful thinking. 


Not in agree-
ment with
control in-
puts.

Airspeed
had de-
creased
to 126 kt,
63 m/s
with only
Cross-
wind

How did you calculate?

This figure cannot be right.
Fig. 17 same.

How did it become clear?

Did you not notice the
pull-up for go-around?

Ve

on the left side (half outside
of), but in the direction of

really that accurate? Can you believe
those numbers? Where is your accuracy

estimate?

The copilot was interfering
with the autopilot (in vert.
spd mode) by pushing and
pulling the controls inappro-
priately.

The AOM warns to not de-
scend below PAPI lights be-
low 200 ft to avoid the land-
ing gear of the big DC-10
from touching down before
the threshold.

No, just the transition from vert. spd mode to manual
using CWS, at the prescribed altitude. The ROD set
on the AP was obviously a little larger than required
for the actual wind, making level flight for 10 s re-
quired to intercept the PAPI glideslope lights.



Horlings
Callout
This figure cannot be right. Fig. 17 same.

Horlings
Callout
How did it become clear? 

Horlings
Squiggly

Horlings
Callout
Did you not notice the pull-up for go-around?

Horlings
Squiggly

Horlings
Callout
Airspeed had decreased to 126 kt, 63 m/s with only crosswind

Horlings
Callout
really that accurate? Can you believe those numbers? Where is your accuracy estimate?

Horlings
Squiggly

Horlings
Callout
The copilot was interfering with the autopilot (in vert. spd mode) by pushing and pulling the controls inappropriately. 

Horlings
Squiggly

Horlings
Callout
No, just the transition from vert. spd mode to manual using CWS, at the prescribed altitude. The ROD set on the AP was obviously a little larger than required for the actual wind, making level flight for 10 s required to intercept the PAPI glideslope lights.

Horlings
Callout
The AOM warns to not descend below PAPI lights below 200 ft to avoid the landing gear of the big DC-10 from touching down before the threshold.

Horlings
Text Box
How did you calculate?

Horlings
Callout
Not in agreement with control inputs.

Horlings
Callout
on the left side (half outside of), but in the direction of 

Horlings
Squiggly

Horlings
Highlight


Considerable? Was the filter
fed with pilot inputs as well?
Are you not chasing num-
bers?

and the pilot pulled on the con-

Climbing? Did you look at DFDR
data? The pilot saw three red and
white PAPI lights, he was too low.

trols to avoid touchdown ahead
one of the threshold; the captain told
him (CVR).

What is the accuracy?

The beginning of light turbulence, copilot manipu-
lated the elevator control against the autopilot.

Y

when the copilot pushed the pitch control
against the vert. spd mode of the autopilot.
Switch to CWS was at 07:31:56 your time.

—

It seems that the writer is biased by the
requirement to write towards windshear
effects, and did not objectively analyze all
of the available the data.



Horlings
Callout
Considerable? Was the filter fed with pilot inputs as well? Are you not chasing numbers? 

Horlings
Squiggly

Horlings
Callout
Climbing? Did you look at DFDR data? The pilot saw three red and one white PAPI lights, he was too low.

Horlings
Callout
and the pilot pulled on the controls to avoid touchdown ahead of the threshold; the captain told him (CVR).

Horlings
Callout
The beginning of light turbulence, copilot manipulated the elevator control against the autopilot.

Horlings
Text Box
It seems that the writer is biased by the requirement to write towards windshear effects, and did not objectively analyze all of the available the data.

Horlings
Callout
when the copilot pushed the pitch control against the vert. spd mode of the autopilot. Switch to CWS was at 07:31:56 your time.

Horlings
Arrow

Horlings
Arrow

Horlings
Highlight

Horlings
Highlight

Horlings
Rectangle

Horlings
Text Box
What is the accuracy? 


Bad analysis

Then why does the heading to get to the airport
not change? (the drift angle would change).

\_What makes you say this?

How do you know?

In aviation called headwind

If so, then why didn't the airplane heading
change during the last 80 s of flight?

Boundary layer is on the
wings, isn't it? You mean
ground effect? (Below half
wingspan height?)



Horlings
Text Box
Bad analysis

Horlings
Callout
Then why does the heading to get to the airport not change? (the drift angle would change).

Horlings
Callout
What makes you say this? 

Horlings
Squiggly

Horlings
Squiggly

Horlings
Squiggly

Horlings
Callout
How do you know? 

Horlings
Callout
In aviation called headwind

Horlings
Callout
If so, then why didn't the airplane heading change during the last 80 s of flight? 

Horlings
Callout
Boundary layer is on the wings, isn't it? You mean ground effect? (Below half wingspan height?)

Horlings
Rectangle


The wind analysis presented above doesn't agree with DFDR data. Cannot be correct.

DFDR vert. g proves light turbu-
lence, i.a.w. ICAO definitions.



Horlings
Text Box
The wind analysis presented above doesn't agree with DFDR data. Cannot be correct.

Horlings
Callout
DFDR vert. g proves light turbulence, i.a.w. ICAO definitions.


Then why no heading Sure? Not pilot control in-
change to continue the flight puts?

to the runway?



Horlings
Callout
Then why no heading change to continue the flight to the runway? 

Horlings
Squiggly

Horlings
Callout
Sure? Not pilot control inputs?

Horlings
Highlight

Horlings
Highlight
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Then why did you conduct
this analysis? Is unreliable,
isn't it?

only light, i.a.w. ICAO scale.

AAANANANNANNNNNNNNNNNNNNNNNG

?? Auto pilot and CWS mode...

The copilot pushed and No, flight path corrections py the copi-
lot, as part of the non-precision ap-
pulled the controls... )
proach, and preventing to touchdown
early, i.a.w. AOM procedure.



Horlings
Callout
Then why did you conduct this analysis? Is unreliable, isn't it? 

Horlings
Callout
only light, i.a.w. ICAO scale.

Horlings
Text Box
?? Auto pilot and CWS mode...

Horlings
Squiggly

Horlings
Callout
The copilot pushed and pulled the controls...

Horlings
Callout
No, flight path corrections by the copilot, as part of the non-precision approach, and preventing to touchdown early, i.a.w. AOM procedure. 

Horlings
Highlight

Horlings
Highlight

Horlings
Highlight

Horlings
Highlight

Horlings
Highlight

Horlings
Highlight


Are you really sure? Is wind change used to trigger a
windshear alarm? You didn't look at pilot control in-
puts, didn't you? Not very scientific.

L&

Because of the ATS response to an elevator up _~1The ATS increased thrust because pilot pulled on
command by the pilot. the control, and pitched up. Not due to microburst.

Control in-
puts are
windshear,
acc. to
NLR!?

PLNALING
RRRRKRN. NN NSNS

AN AN NN INNNINNINNNIININNNNINININNINININININN RN NN NSNS

Looked at formal required approach and threshold There were no rapidly varying winds, refer to
speeds? And to the gust filter in the ATS? DEDR data

How was this /

was the heading to get to the runway a constant 125° (DFDR data)?
How accurate were your calculations?

noted?
\ Are you sure? Have you done an approach heading analysis? Why

Why do
you con-
clude this
without
having
seen the
pitch angle
increase
during the
last s of
flight?

DFDR data was available un-
til 7.5 s after touchdown.



Horlings
Callout
Are you really sure? Is wind change used to trigger a windshear alarm? You didn't look at pilot control inputs, didn't you? Not very scientific. 

Horlings
Callout
The ATS increased thrust because pilot pulled on the control, and pitched up. Not due to microburst.

Horlings
Callout
Because of the ATS response to an elevator up command by the pilot.

Horlings
Squiggly

Horlings
Squiggly

Horlings
Squiggly

Horlings
Callout
Looked at formal required approach and threshold speeds? And to the gust filter in the ATS?

Horlings
Callout
There were no rapidly varying winds, refer to DFDR data

Horlings
Callout
Are you sure? Have you done an approach heading analysis? Why was the heading to get to the runway a constant 125° (DFDR data)?
How accurate were your calculations? 

Horlings
Arrow

Horlings
Callout
DFDR data was available until 7.5 s after touchdown.

Horlings
Highlight

Horlings
Highlight

Horlings
Text Box
Control inputs are windshear, acc. to NLR!?

Horlings
Callout
How was this noted? 

Horlings
Highlight

Horlings
Text Box
Why do you conclude this without having seen the pitch angle increase during the last s of flight?


NLR drew
conclusions
with a limited
data set, very
very unprofes-
sional.

Because the copilot did not use CWS as it should be
used. He continuously applied pitch control forces.

|and verify the segment before that.



Horlings
Callout
Because the copilot did not use CWS as it should be used. He continuously applied pitch control forces.

Horlings
Arrow

Horlings
Text Box
and verify the segment before that. 

Horlings
Highlight

Horlings
Highlight

Horlings
Highlight

Horlings
Text Box
NLR drew conclusions with a limited data set, very very unprofessional. 
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Control forces by pilots not in-
cluded? Good enough for acci-
dent reconstruction?
Difference with AIDS?



Horlings
Text Box
Control forces by pilots not included? Good enough for accident reconstruction?
Difference with AIDS?


Did ACMS not record VOR
radial data?



Horlings
Callout
Did ACMS not record VOR radial data?
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Next time plus on this side please



Horlings
Text Box
Next time plus on this side please


which bug? —

These data do not agree

with DFDR data (no peaks
> 150 kt).

Scale too much stretched

out for only how many

data points per second?

Sampling rate?



Horlings
Text Box
These data do not agree with DFDR data (no peaks > 150 kt).

Scale too much stretched out for only how many data points per second? Sampling rate? 

Horlings
Callout
which bug?


How deter-
mined?
Relevant 100
sec before land-
ing?

LI gl B[ sl ]
220\ 2\ 2\

|v8|

L8]
WV

]
o

L‘I%il

seconds before
touchdown



info
Callout
How determined?
Relevant 100 sec before landing?

Horlings
Callout
0

Horlings
Callout
10

Horlings
Callout
20

Horlings
Callout
30

Horlings
Callout
40

Horlings
Callout
50

Horlings
Callout
60

Horlings
Callout
70

Horlings
Text Box
seconds before touchdown

Horlings
Callout
80

Horlings
Callout
150


Not in DFDR data report.

Where from above 200 ft? _/


info
Callout
Where from above 200 ft?
Not in DFDR data report.


Please next time opposite
scale direction.



Horlings
Text Box
Please next time opposite  scale direction. 


How calculated? The head-
ing was near constant to get
to the runway. Hence, no
change in wind and drift an-
gle, What is this? From
where this varying drift an-
gle?



Horlings
Text Box
How calculated? The heading was near constant to get to the runway. Hence, no change in wind and drift angle, What is this? From where this varying drift angle?
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\ From here, pilot input
< Yaw damper input.

Other way around
please.



Horlings
Text Box
Other way around please.

Horlings
Callout
Yaw damper input.

Horlings
Callout
From here, pilot input

Horlings
Oval

Horlings
Oval
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These data do not agree with
DFDR accel data.



Horlings
Text Box
These data do not agree with DFDR accel data.
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What is this? How calculated?
No yaw damper?

Does not agree with heading
Fig. 6.
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What is this? How calculated?
No yaw damper?
Does not agree with heading Fig. 6.


Inaccurate, this point
(crossing of centerline

and 111 radial) is at 1
nm (1852 m) from the
runway threshold, not
3000 m.

The flight path is not
_|factual data, does not
agree with wind/head-
ing alculations.
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info
Toelichting
Inaccurate, this point (crossing of centerline and 111 radial) is at 1 nm (1852 m) from the runway threshold, not 3000 m. 

info
Lijn

info
Toelichting
The flight path is not factual data, does not agree with wind/heading alculations.
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?? VOR is a lateral approach
guide, not vertical.

PAPI (5.2%) was used for
vertical guidance from ap-
prox. 600 ft alt.

How calculated? Using
ground speed? From where?

Above 500 - 600 ft, descent
is with a constant ROD, on
autopilot (vert. spd mode).
This ROD is larger than the
5.2% glide path, to be able to
intercept the PAPI lights from
below. This line is incorrect.

In feet, please, and nm



info
Callout
?? VOR is a lateral approach guide, not vertical. 
PAPI (5.2%) was used for vertical guidance from approx. 600 ft alt.

Horlings
Callout
How calculated? Using ground speed? From where?

Horlings
Callout
In feet, please, and nm

Horlings
Arrow

Horlings
Callout
Above 500 - 600 ft, descent is with a constant ROD, on autopilot (vert. spd mode). 
This ROD is larger than the 5.2% glide path, to be able to intercept the PAPI lights from below. This line is incorrect.
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Data source?
Where is the proper legend?
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Data source?
Where is the proper legend?
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Not the same location as the
DC-10
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Horlings
Callout
Not the same location as the DC-10


Not measured at the same
location! Invalid Figure!
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Callout
Not measured at the same location!  Invalid Figure!
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You would need groundspeed to calculate this
figure, because flight data is on a time scale.
How reliable is the groundspeed?

Did you include the inappropriate pilot pitch con-
trol inputs in this calculation?
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You would need groundspeed to calculate this figure, because flight data is on a time scale. 
How reliable is the groundspeed? 
Did you include the inappropriate pilot pitch control inputs in this calculation?
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