oWy
HAWK

Finish gliding day

Celje (15/03/2025)

Erazem Polutnik
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X nav

* History

(about variometer, how does it work and what do glider pilots want to have)

* HAWK development

(elevator, complexity, meeting prof. Meyr in dr. Peng)

* HAWK usage

(parameters, why two needles, too optimistic, AOA)

e Future

(speed polar, looking forward future)
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Part 1

History
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Human




Pressure is decreasing with altitude.
Winter, Sage, Bohli (flow variometers)

LEAKY CAPSULE

PRESSURE SEMSING
CAPSULE

|~ RESTRICTIDH

SEALED REFERENCE
CHAMBER

Figure 2

VANE TYPE

™
L § STATIC
SOURCE

REFERENGE CHAMBER
MOVING VANE CHAMBER

Figure 3
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TE compensation

Total energy=kinetic energy + potencial energy

MOORE-SCHUEMANN TOTAL ENERGY COMPENSATOR - e
R RICTION - === 7 _%\‘. @|
[:1 1 istaic g }. @ "&@I‘“"

T0 FITOT

19 L 1 e L L 1 L L L
19 20 21 22 23 24 25 26 27 28
KD,
(c) Rep = 1000

TO VARIOMETER

ARJUSTAGBLE SFRING

HEAT SIHE MATERIAL

! {3 CHORE-RIRL POT GLEANERS)

£ Nt

Figure 11

Capilar TE tube
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Electricity

Crt Rojnik, EV-82, LX500, LX1000 (flow variometer)
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Digital

LX5000VU, ZS1, CAI302, EQS, V5, V7, V9 (pressure)




Digital I

Electronic compensation
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3900

3400
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1900
1400

900

400

-100

400

- 200

-200

- 400

- -600

- -800

3000

2500

2000

1500 -

1000

500
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The box

Vertical speed is calculated from altitude difference
w=(hy-hy)/(ty-t)
However, it could be calculated also from acceleration

w=wota(l;ty)
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HAWK development
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Elevator
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Complexity

Z /‘_'\

A oh
L\L\L\J”
ey /’
,J//

Slnk rate (glider polar)

>y

Air mass l z
velocity ‘ : Potential glider climbrate

(netto)




Complexity Il

g >0
4 Flight path
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Complexity Il

If you only know the length of TAS but not
the direction. -
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Meeting

* Prof. Heinrich Meyr and dr. Peng Huang 2016

* Measurement principle
Estimates the true air mass movement known as “netto vario™ using an

“extended Kalman filter”

* Information
Dynamics of 3-dimensional air mass
Output is “netto vario”
“Vario” is derived from “netto vario” by subtracting the sink rate of the circular
polar.
“Relative vario” equal “netto” - min sink rate
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Development

i N
~ Recorded Real-Time
Flight Data Flight Data
\. ‘ \ J
[ | | |
] ]
] 1
B e ; :
] I , i
L 4 L ¥ L 4
Simulation Software in the Loop Hardware in the Loop Flight Test
Sensor Fusion
— C Code = =
MATLAB Code
based on EKF (MATLAB Coder™) C Code on S10 S10

I I | I

Performance Evaluation
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Result w7~
HAWK

Developed by prof.dr Henrich Meyr and Peng
Huang. Integrated exclusively in LXNAV
products.

Highlights

* |gnores horizontal gusts

* Detects thermals reliably with early warning
 Horizontal wind is in real time
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Part 3

HAWK usage
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Indication




Angle of attack - AOA

Flaps setting 1 2 3 (neutral) 4 5 L
Downdraft e R
@ gm-v\v‘/ww M XV\-
<
20
'10" | L L | 1 | l I
60 8 100 120 140 160 180 200 220
Time (s)
Updraft 5 ——
r\ R
*
-------- Em—
s
20 ' '
0 100 120 16

60 b 140 il 180 200 220
Time (s)

Swiss Transportation Safety Investigation Board STSB, SUST report 2370
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nav.
Angle of Attack I

Angle of attack
Critical
Minimum sink

Best L/D Current: ACA

-ﬁl o --=©

MacCready 1m/s

-2.6°

MacCready 2m/s

-3.9°




Setup

Wind variance
Horizontal wind average
Vertical wind average

Vario Parameters

Vario needle filter Vario sound filter

1.5sec | 1.5sec
HAWK

M Enabled

Wind variance Wind avg. hor.

0.05 20.0

SC tab Integrator time

1.0ms 20sec

Smart vario filter Beep at max

OFF OFF

[ Auto reset integrator
Netto filter SC filter

0.2sec 1.5sec

Netto time

20sec

Vario range

5m/s

Wind avg. ver.

3.0

Auto SC

OFF

Beep before max

3.0s

Relative filter

1.5sec
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Setup - Indicator

Two needles
Nonlinear dial style

SC needle, recommended netto

V8 indicator Sn.:00668

Vario needle

\Vario

Needles

Vario & Hawk
First line

TAS

Third line
Altitude (m)
~Symbols

No bar

[0 MacCready
Speed tape
bial Style

Linear

Background

White:Black

SC needle
| Netto

Navboxes displayed
4
Second line

IAS

Fourth line

Netto

No diamond
O Thermal
O Flarm

Needle style

Thick




Setup - Audio

Vario audio mode

Audio source Linear positive |
SC mixed SC mixed

. ' FREQ at 0% FREQ at 100% FREQ at -100%
Vario audio mode 500Hz 1500Hz  200Hz

SWitCh i n g betwee n Va ri O/S C m Od e Vario audio source SC audio source

Vario Vario




Installation

Levelling is crucial for proper
operation of HAWK

Passwords:

1043 - airspeed offset
1045 — gyro alignment
7777 —acc. alignment

Mode

Auto

F5

AHRS setup
Pitch offset System pitch System yaw

0.0

0.0

0.0

X nav




Analysis

Most of HAWK parameters stored in
IGC file. You can use SeeYou to

evaluate them.
/// ///4@
Passwords:

43002 — HAWK recording




Free trial
Try HAWK for three months

https://gliding.Ixnav.com/hawk-demo-request/

HAWK Demo Request

LX90xx Devices S10x Devices

The HAWK option is presently available for GEN4 or newer navigation systems
(LX80xx, LX90xx) with V8 or V80 variometer. HAWK compatibility depends on

specific device configuration and can be checked in the About dialogue on the

navigational device (application version 8.03i or newer).

Fill the form below to receive HAWK demo option activation instructions. After

submitting the form, you will receive an email containing the instructions for

activation of the HAWK demo. The processing of your request is done automatically

and can take a few minutes. The demo is valid for 3 months and it starts counting

from the date of installation

Device Type *

Submit
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Part 4

Future
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Glider performance estimation
Speed polar

TAS in the NED Coordinate Or
O Estimate
2 e
« Speed polar: /NVxZ + v syl Fitting
| Theory
-0.5
0,
O Estimate
Fitting .
05 w0
g -7
@ Q
E | %
E =
£ el £ 15¢
s w
2+
2t
25 : : : : : : :
20 25 30 35 40 45 50 55
Horizontal TAS (m/s) 25 | | | | i | |

20 25 30 35 40 45 50 55
Horizontal TAS (m/s)




Looking forward

Is momentary horizontal and vertical wind really something we
are looking for?
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https://www.barkhauseninstitut.org/fileadmin/user_upload/Publikationen/2024/202408_Huang_OSTIV_HAWK_Vario_and_instantaneous_wind_measurement_using_sensor_fusion_and_digital_signal_processing.pdf
https://www.barkhauseninstitut.org/fileadmin/user_upload/Publikationen/2024/202408_Huang_OSTIV_Experimental_determination_of_the_speed_and_lift_polar_using_the_multisensor_HAWK_platform.pdf

X nav

Thank you!

SUPPORT / INFO / FOLLOW US
info@Ixnav.com / www.Ixnav.com / LXNAV Facebook / LXNAV instagram

X nayv
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