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Routeplanning, RNAV

Spoorboekje voor vanavond:
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Cees Routeplanning

SID - Kruisvlucht/waypoints/Airways
Daling STAR/Approach
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-

: S
MSFS

— -
Cees
| - Routeplannen Simbrief

-Route importeren in PMDG
-Route importeren in default vliegtuig J

|

_. 4 Gradus

RNAV
Wat is het en hoe gebruik je het.

";—?
Gradus
-Routeplannen LNM

-Multi-export structuur en paden
i

Gradus P3DVx/FSX

-Route importeren in PMDG
-Route import Default vliegtuig
-SID/STAR in default vliegtuig




RNAV / RNP / ANP

RNAV

RNP-ANP

AV=het systeem
P de procedure met




RNAV / RNP / ANP

RNAV =Area naviagation
Spreek uit als AR"NAF

Voordelen:
-Tijd en brandstof besparing
-Minder afhankelijk van radar vectoring
-Efficiénter gebruik van luchtruim
-Gecontroleerd en stabiel daalpad
-Verhoogt daalcomford

-Verbeterde vliegveiligheid

Maar RNAYV is méér dan rechtdoor
navigatie.
-Approach in bergachtig terrein
eenvoudiger en veiliger.

RNAV

RNP-ANP




AV / RNP / ANP

gation
\R"NAF

Traditional Navigation vs. RNAV

Nav Station 1

Point A

Traditional

RNAV

Point B

Nav Station 2

boldmethod »




RNAV / RNP / ANP

RNAYV approaches: . | RNAV

-Veiliger maar ook
simpeler te vliegen dan
VOR'sen ILS's,
-Standard VOR and NDB
approaches worden
vervangen door RNAV
approaches, ook in GA
-Ingewikkelde approaches
door bergachtig gebied
zijn nu mogelijk.

RNP-ANP

Tegenwoordig werkt de laterale
navigatie op basis van GPS.
De navigatie bakens worden als controle
gebruikt.
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RNAV / RNP / ANP

16.000 ft B v b | E| @)
sultan Babullah (WAEE) to Ratulangi (WAMM)
Arrive using STAR SOS01E (36) via MNO1 and ILS FF36 (I36) at runway 36.

Jistance 186 NM, time 0 h 28 m.

Yistancs Airway or
Ident lame " Procedure P i

WAEE 5__. 0,0 Departure
SOSOK| | 51|STARSOSOIE  |nitalfx | |
MWB| M. | STARSOSO1E  [Tracktofx | |
M| STARSOSOIE  [Tracktofx | |
MNO (IAF)[M_.| 0,0|TranstionMNO1  |Wialfx | |
M_.| 65|Transiion MNO1  [Track from fixt..| |
| 25[TranstionMNO1  [Headingtoint. | |
CF36 (FACF)| | Approach ILSFF36  |mnitalfx | |
FF36 (FAF)| | Approach ILSFF36  |Coursetofix | |
RW36 (MAP)| | 54 Approach ILSFF36  |Coursetofix | |
2,0 | Missed ILS FF36 Course to alitu...
M... 2,1 | Missed ILS FF36 From fix to ma...

WAMM R._.. Destination

legs from SOSOK to RW36: 135NM, 0h 20 m, 1.228 |bs, 183 gal
nformation

Airport X | Mavaids Airspaces Userpoints Logbook ¢ |’|E| S

|
Owverview X | Runways X Com X Procedures X Mearest X !'I

0 Ratulangi (WAMM) *%%%—- Map

ILS versus RNP
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Fopgnat, ) 4 FgF
Také{Ka}rLrbesi ; At

J’ (73 L |

J‘r 4951 s




RNAV / RNP / ANP

16.000 ft B e

Sultan Babullah (WAEE) to Ratulangi (WARMM)

Arrive via SAMAH and RMAY MM659 (R36) at runway 36.
Distance 165 MM, time 0 h 25m. .
Ident lams }Eﬁi‘m Procedure

| WAEE 5. 0,0 Departure

m--——
SAMAH (IAF)| |  83|Transition SAMAH _ [Inftalfx |
MM670| |
|| 2,1[Transtion SAMAH
MM668| | )| Transition SAMAH  [Tracktofx | |
Transition SAMAH | Constant radius...| |
|| 24|Transition SAMAH _|Constant radius...| |
W MMG59 (FAF)| |  0,0[Approach RNAV MM659 |Initalfic | |
fl]  MM658] [ 0,7|Approach RNAV MM659 |Tracktofx | |
MM657| | 1,3 Approach RNAV MM659 | Constant radius...| |
RW36 (MAP)| |  2,0]Approach RNAV MM659 |Tracktofx | |
MMB56 1,1 Missed RNAV MM659 Track to fix
MM&E55 3,7 Missed RNAYV MMB59 Constant radius...
MM654 4,2 Missed RNAV MM659 Track to fix
MM653 3,7 Missed RNAV MM659 Track to fix

=

H

|-l-u.= b:“-qgch'r.n W

0 legs from SOSOK to RW36: 113MM, 0 h 17 m, 1.022 |bs, 152 gal

| nformation

. Birpart X | Mavaids X | Airspaces X Userpoints 3 Logbook X |' iEl |
[»
I_

Overview X% | Rurways X Com X Procedures X Mearest 2

|
'0' Ratulangi (WAMM) *%&%- Map |
Region: WA _ |

City: Manado
Country or Area Code: Indonesia
Elevatlon 270 ft
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RNAV / RNP / ANP

Economic (SJC RNAV(RNP) Rwy 30L — 787)

RNP ILS

23 nm JILNA to landing [FeEEES e

295 kg fuel ENGEE < L e s :
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Milessaved =16 nm

Time saved = 4.1 minutes




RNAV / RNP / ANP

Economic (Abu Dhabi Rwy 13L — 737)

ILS
66 nm ROVOS to landing
387 kg fuel

| RNP
55 nm ROVOS to landing
266 kg fuel

Miles saved =11 nm

=118l SF
| LIC ] )

Time saved  =2.8 min




RNAV / RNP / ANP

Economic (Abu Dhabi Rwy 13L — 737)

Stel 121kg=130liter besparing ~anding
— Stel 200 vliegtuigen volgen dagelijks deze verkorte
N route

Dat is dan 200x130=26.000 liter besparing/per dag

Je auto rijdt 1 op 12.
Je kunt daarmee dan (26.000*12) 312.000km rijden

En datis 7.5X rondom de aarde.

_/
N

Miles saved =11 nm

Fuel saved =121 kg

Time saved = 2.8 min




AV / RNP / ANP
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Curved paths, stabilized continuous descent
(reduced power)

Vertical Guidance — Improves Safety

uiken voor de Approach.

red Navigation Performance
uele navigatie performance

e




HCP SPD FAC ‘ G/P
LNAY
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Geen FAF maar ,
FAC, Final Approach

Course i, rya
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RNAV / RNP / ANP FOUTMELDING

il 25

RNP PROGRESS 4/4 Piloot kan de vereiste vertikale

RHNPACTUAL VERT RHP/AMNP RNP zelf instellen

1.08/7.0.86HMM 43037 &1FT
XTK ERROR YERT DEVY

RMP==AFFPROACH==YERT RHNF
@, 33NN o 4@3AFT
NMAY DATA OUT OF DATE
!-?irlrl RTE L CRZ DES

ME ML |Eq5l ) HOLD PROG

Het systeem waarschuwd als
ANP hoger is dan RNP.
De waardes worden geel en het
Master Caution systeem gaat
oplichten.

RHNP/ACTUAL
@. 28,0 . 06MM
UNABLE REOQD

0.0

RHP ANP [
0.30 0.086 MEML LEGS F HOLE PROG




RNAV / RNP / ANP

4
"
RNAV Approach

quired Navigation Performance
Benodigde navigatie kwaliteit

INNSBRUCK

/

BNF 0.3
DAIH)

29007 (593

Trans level: By ATC Trans alt: By ATC MSA ELMEM WSA ARP

Applicable over Austrian rerr

RNP 0,3 betekent:
keurigheid van 3/10 Nautical Mile f——
Oftewel 556m. with the VPA.




RNAV / RNP / ANP

Flight Planning

Flight Plan * % | Fuel Report X Current Performance X

| 35.000 ft

Memmingen (EDJA) to Innsbruck (LOWT)
Arrive via ELMEM and RNAV-Z WI749 (ROB-Z) at runway 08.
Distance 575 MM, time 1h 22 m.

h

Restriction
ft/kts/angle

1 je de RNP waarde binnen LNM?

WIT/51 16,67 Approach RNAV-Z WI749
WI752 14| Approach RMNAV-Z WI749
WIT53 7.0 Approach RNAV-Z WIT49
WI754 1,3 | Approach RMNAV-Z WI749

RWOS (MA aliooroach RMNAY-Z WIT49
Wi WTAG
Wi

- wardl. 7 B
y Grofe Schienkerspitzets

Track to frc

Constant radius...

Track to fix

Constant radius...

Track to fix
Track to fix

24.500
A 13.000

A13.000
B 175, -3,6°
B 175, -3,6°
B 185, -3,6°
B 185, -3,6°
1.057, -3,6°

RMP 1

RNP 0,3

RNP 0,3

RNP 0,3

Turn right / RNP 0,3
RNP 0,3

Turn left fRMP 0,3
RNP 0,3

RMP 0,3

RMNP 0,3




RNAV / RNP / ANP

ACT
113"

@gs-"°
WI754
a7a-="
RW@8
@78°
WIl@3
264" i
WIG@2
RNP//CCTUAL

@.30/0.06NM
APPRCH VREF

HOLD PROG

A [B) |€

RNP  ANP

0.30 D.06.

RNP in PFD




Route plannen en Vluchtplan MATRIX




LNM Multi-export

-LNM ondersteunt 44 verschillende vluchtplan types.

-Bewaarlocatie van de vluchtplannen is instelbaar mbwv.
de Multi-export Matrix.

-Vluchtplan behoefte per situatie instelbaar.
-Automatisch saven van eigen vluchtplan

behoefte.




M Multi-export

FlghtPlan Map Vew \Weather Userpoints Logbook

g MNew Flight Plan
i Open Flight Plan ...

@ Append Flight Plan ...
Recent Flight Flans

Sawve Flight Plan
Save Flight Plan as LNMPLHM .., Ctrl+shift+5

3
-

&% Reset all for a new Flight ... Ctrl+Alt+Shift+R
2 Export Flight Plan as MSFS 2020 PLN ... Ctrl+5hift+F
E Export Flight Plan as P30 or FSX PLM ... Ctrl+5hift+P
ﬁ Export Flight Plan as FMS for X-Plane 11and 12.., Ctrl+5hift+x
E Export Flight Plan as FlightGear FGFP ... Ctrl+5hift+3
Open Flight Plan from SimBrief ...
Export Flight Plan to SimBrief ...
Show Flight Plan in SkyVector ...
Export Flight Plan to Other Formats
Export Options
& multiexport Flight Plan Cirl+5hift+M
'ii Multiexport Flight Plan Options ... Ctrl+Alt+Shift+M




M Multi-export

.

G Little Mavrnap - Select Flight Plan Formats for Multiexport

\le | Change P: .
t Now | Reset
v [l iEI |5 Simulator FSX and Prepar3D C:\Users\Hageman\Documents\Prepar3D v5 Files PLANTYPE DEPAR
V!l 22 [ Other HTML flight plan web page C:\Users\Hageman\Documents\Prepar3D v5 Files PLANTYPE DEPAR
v [l (22 [ Online TvAp for IVAD C:\FS\Flightsim ondersteuning\IVAD\Altitude DEPARTIDENTD

v I;I IEI |= | Little Mavmap  Little Navmap native flight plan format  C:\Users\Hageman\Documents\Prepar3D v5 Files PLANTYPE DEPAR

- s
SEEF ircraft | PMDG aircraft C:\P3DV5\PMDG\FLIGHTPLANS\NGX DEPARTIDENTDES

| W )| | Airaaft Aerosoft Airbus and others C:Wsers\Hageman \Documents DEPARTIDEMTDE

Category Usage Export Path

# Little Navmap - Select Export Directory for PMDG aircraft

A » Deze pc » Lokale schiff (C) » P3DVS » PMDG » FLIGHTPLAMNS » MNGK ] 2 Zoeken in NGX
Organiseren = Mieuwe map S 9
| Waardepapieren b4 Maam Gewijzigd op Type Grootte
] Presentaties -

Geen roekresultaten.
Flightsirn cndersteuning

| PMDG
RMAY v oL ¥

Map: | |

i Map selecteren Annuleren

o




45 vluchtplan-formats in LMM UIUChtp I anm atri}{ LN M

Performance file
Brandzstofbehoefte’
Peistijd 'atmosfeer

CAUsershoo Chlsersiond,
“AppDatailo AppDatahLoca
cal\Packages “Packages\Mic
\Microsoft.Fl rosoft. FlightSi
ightSimulato mulator_Bwek
r_Bwekyb3d vb2dBbbwell
Bbbwe'Loca ocalState\pack
Cache'\Packa ages\pmde-
ges\Commu zircraft-
nityyVAD F3B\work\Flig
htplans

Data uit Label met
rode rand wordt in de
. LFAM Matrix ingevuld.




VI Vluchtplan MATRIX

45 vluchtplan-formats in LM Viuchtplan matri){ LN M

Y Map
V|L|Chtp[an Perfurmante}ﬁle&
choefte’
atmosfeer

C:juser/Docum i
E:[E i ;qu C:\Usersloo C\Usershoody,
TR \AppData\lo AppData\loca

cal\Packages \Packages\Mic
\Microsoft.Fl rosoft. FlightSi
ightSimulato mulstor_Swek
r_Bwekyb3d yb3dEbbwe\L
Bbbwe'\Loca ocalState\pack
Cache\Packa ages\pmdg-
gas\Commu aircraft-
nityVAD T3B\work\Flig
htplans

Data wit Label met
rode rand wordt in de
LMMN Matrix ingevuld.

T L.
@ Little Navmap - Select Flight Plan Formats for Multiexport

|ble / Change Pa -
Simulator F5X and Prepar3D
Other HTHML flight plan web page
Online IvAp for IVAD
Little Navmap Little Navmap native flight plan format
Aircraft PMDG aircraft
Aircraft Aerosoft Airbus and others

Airrraft Asrmentt TR

Export Path

ers \Hageman\Documents| Prepar3D v5 Files
C:\Users\Hageman\Documents
C:\Fa\\Flightsim ondersteuning\IVAD\Altitude
C:\Us&ys\Hageman\Documents\Prepar3D v5 Files
C:\P3DVS\PMDG\FLIGHTPLANS\NGX
C:\UsersiHageman'\Documents

- eare \Hamaman iDinc msn Aermenttiliin




LNM Vluchtplan MATRIX

bedankt voor de
belangstelling,
Cees & Gradus




