..Currenﬂy_lnstalled Software

SW Version: 6.21.0 TRNG GPS Version: 99.9

Currently Installed Databases
# Navigation 1611
@ Basemap 16M1
¥ Obstacle 16B5
SafeTaxi 1653
4 Terrain 15T1

com
127.65
KUNV ATIS+
STBY
1

KIADGND___
XPDR STBY

12

Continue

[0)
06 07 08 10




Presentation Outline

» Basic 650 Operations

GTN 650 Overview
Start-Up Screens
Interface Basics

Terrain Awareness

Traffic & VWeather

Useful Features
“Nearest”
Computing Winds Aloft
Vertical Navigation
Miscellaneous

Flight Plans

Database Currency
» VFR Demonstrations

» GPS Do’s and Don’ts
» Break

» IFR Operations

More Flight Plans
Loading Approaches

Multiple Destinations
SIDs and STARs

GPS Approach Modes
GPS Substitutions
Suspend Mode

» IFR Demonstrations

KDXR -> KGON (GON ILS
Rwy 5)

OXC RNAV (GPS) Rwy 18
MMK GPS Rwy 36

» IFR Do’s and Don’ts



GTN 650 Overview




Currently Installed Software

SW Version: 6.62.0 TRNG GPS Version: 99.9

Currently Installed Databases
# Navigation 1809, Expired 13-SEP-18
@ Basemap 18M1
% OBST/HOT 18BS5, Expired 08-NOV-18
SafeTaxi 18S5, Expired 08-NOV-18
# Terrain 16T1

coMm

e

STBY

121.50
Bt

XPDR STBY

1200

Continue




Instrument Panel Self-Test
LCDI Half Left TO/FROM 18.
LFLG Out of View ANNUN KOXC T;”‘
VCDI Half Up oBS STBY
VFLG Out of View DTK

All map and terr ata prowded is only to be used
e to your surroundings and as
[ ituati hwareness. ]




&% Default Navigation
DIS DTK BRG

| 11.9nv 018° 018°

GS TRK ETE

OKT 360°

‘ Default

NAV



[1C

2 4

Map | Traffic Terrain Weather

. Plan | | PROC |




GTN 650 Navigation

» NAV group

» How do | get to my destination!?

» Are there any hazards on the way (traffic, terrain, weather)?

» WPT group

» Where am | going, and what is available there!?
» The “AFD” section of the Garmin

» Flight planning and E6B-like utilities
» System setup

» What is nearest to my current location?




GTN 650 Key Functions

KNOB: Volume User-
: Nav/Com
PUSH: Squelch Volume Knob Configurable Ereatiencies FreSquency
/ Nav Function Hints Data Fields q wap
Identification
l ' 7 e GARMIN HOME Key
MSG . { Com Vol A(,TV W iy £ CQM . HOME
annunciation Psh Sq 119.40 <
and key = KDXR KDXR TYig o Photocell
Gl STBY
8 Menu Ao 121.60
yi ME TRK B ';[F)’);RRGND’ LT § - Direct-To
g 9 18K U5 ~~ B NEWRELT
Q LMSG |« & 1 1200" == g
2] : : =
o /‘«’;\ 5 ) poOpc] Large and Small
GripD : Back  1D0KT 011 4y .25“‘, 6.9 NV n@ out N Rotary Knobs:
rlppm_g pOIﬂt TERM /DEMO Qom Freq/ Psh Nav > (o 7 3.t Selection
(for finger — . Jw
stabilization) 7>
PUSH: Toggle
Zoom In/Out
Map
Mode
Annunciations “ ? Rotary Knob
Function Hints
Map



GTN 650 Data Fields (Subset)

)

ACTV WPT —Active
Waypoint

BRG — Bearing To Waypoint
DIS — Distance To Waypoint

DFLT NAV — Default nav
page (lower-right only)

DTK — Desired Track
ESA — En-route Safe Altitude

ETA — Estimated Time of
Arrival

ETA at Dest

)

4
4

v

ETE — Estimated Time En-
route

GS — Groundspeed

OBS/Susp/Unsusp button
(lower-right only)

TRK —Track

Wind — Wind Speed and
Direction

Time to TOD —Time to Top
of Descent

XTK — Cross-Track Error

BOLD = Default; Underlined = Recommended




" Most | |C
Manp | T STIB'\IIrQ 40
Map Map Setup
Overlays XPDR STBY

. d Map User Fields y 1 200
) ——

Change Restore
User Fields Defaults

Least




4
The OBS/SUSP/UNSUP Button CNAY

» Enroute

\ l/,/T’"‘ﬁ\\iSéRS .
S5aar N a

» Disables waypoint s
sequencing past the current

NORTHIUP.

waypoint
: R\
» Turns the current waypoint -'-01E-'TE2

into a virtual VOR

You can select any radial off
the waypoint

» Approaches & Holds

» Changes to SUSP/UNSUSP

» Suspends or unsuspends
waypoint sequencing

TERM

A&TV»ﬁé?

GREKI

TERM |DEMO



I

GREKI 1y TD‘TK%go
A [ ol
263 i

coM

124.07

APPROACH+

] STBY

NEXRAD:C

XPDR  ALT

1200°




Terrain Awareness




AT

Terrain Awareness Terrain

» Portrays a 2D picture of the surrounding terrain and
obstacles relative to the position & altitude of the aircraft
Based off of GPS altitude, converted to MSL
» Non-TSO-CI151b terrain awareness system
Advisory-only - but very useful when flying in hilly areas,
especially at night

» Separate terrain database On-Screen Caution

updates
, s EVRER L, . 000 & G
Obstacle and terrain databases = = JKDXRu -5 0140 0)erj soctoy e
. ANDIE . STBY
are updated at different Men g Rl | 12120
intervals from the nav data L T 12
Back MOO3MINe: ¢, % T 4 ltes oriTnav | In | Out

DEMO Com Freq / Psh Nav #»



AT

Terrain Awareness Criteria Terrain

Unlighted Obstacle Lighted Obstacle TERRAIN/Obstacle
< 1000°AGL | = 1000°AGL | < 1000°AGL | = 1000"AGL Location
Obstacle — o
Wire TermainObstade above ar
it within 100 ft below currenit
aircraft altitude

E Red
e o Termain/Obstack £
- E'”-Elil'llI 15taCkE [=hWesn
§ Ay Py by E Vellow | 100ft and 1000 ft below the
=2000 aircraft altituda
Black

TERRAIN/Obstacle is mora
than 1000 ft balow the aircraft
altitude

FT

Terrain Color Symbalagy

Temraln .‘l.hl:l'.'ll-_' Alrcrafl Allhase

Alrzrah Altthuds
1
100 1 Threshald

Terrain

TERRAIN Altitude/Color Correlation



TAWS Alerts

Alert Type Am:l:'t Aural Message

Excessive Descent Rate m
Warning (EDR-W)
FLTA Terrain Wamning | [[EVNANEEN | " Terrain Ahead, Pull Up Terrain Ahead,
(RTC-W, ITI-W) Pull Up™*

or
“Terrain, Terrain; Pull Up, Pull Up"
FLTA Obstacle Wamning | [ZVNMVEY | " Obstacle Ahead, Pull Up; Obstacle Ahead,

(ROC-W, 101-W) Pull Up"*
or
"Obstacle, Obstacle; Pull Up, Pull Up”

FITAWireWarning | [IENTNMNVEN |  "Wire Ahead Pull Up Wire Ahead Pull
(IL-W;, RLC-W)

FLTA Terrain Caution “Terrain Ahpad TPrl'diI'] Ahead"*

(RTC-C, IT-C) or
"Caution, Terrain; Caution, Terrain”

FLTA Obstacle Caution | [OBSTCL] “(Obstacle Ahead; Obstacle Ahead"*

(ROC-C, 10I-C) or
“(aution, Obstacle; Caution, Obstacle”

FLTA Wire Caution "Wire Ahead"
(IL-C, RLCC)
Premature Descent “Too Low, Terrain”
Alert Caution (PDA)
Excessive Descent Rate ||:| RRAIN | “Sink Rate”
Caution (EDR-C)

Negative Climb Rate “Don't Sink"*
Caution (NCR-C) or
-- “Too Low, Terrain”
(VCO-500)

ATV

Terrain

Hard Warning — Take evasive action
immediately
|. Apply full power

Retract speed brakes (if applicable)

2.
3. Pitch forVx
4. Leave flaps & gear alone until clear

Soft Alert — Check your situational
awareness and take action if necessary
to avoid a collision

Informational —Verify cleared to land,
runway is clear & approach is stabilized.
Otherwise, go around.




g Terrain

View Layers

“Arc | [[Flight | [TTegend
Plan || Terrai
— —

=AW [ Terrain
Inhibit Al
—100

=1000

"Terrain |

A

Terrain




Tratfic & Weather Pages




Traffic Page

» Displays the 8 nearest
targets within a specified
filter range

Two modes:

Relative vector (motion
relative to you)

Absolute vector (target’s
ground track)

» Traffic data can also
optionally be shown on
the moving map page

&4

08 &
Traffic
o Iraffic HDG UP
ADS: AIRB % N5272K
TCAS: OPER + Light
ALT: NORM Aircraft
_[}6 CR:  3Tkr
i 7ITRK: 120°
’T ZNJIl/ GS: 107 kT
—04 421 +26 AIRB/SURF
'[:i'N‘ﬂ prs
\\_.___,-'O
RELATIVE MOTION S
® Traffic Advisory (TA) — Traffic may
pose a collision threat.
. Proximity Advisory (PA) —Traffic

Is within 5nm and +/- 1,200’

© Other detected traffic




__Fis-B ||
NEXRAD:C
Age: 39min
METAR

Age: 39min
TFR

07/30 18:402

-0
TH CAROLI

NEXRAD [ mRMEr

DBZ PRECIP ey
255 VFR urpulence

IFR
=50 MVFR MTN OBSCR

=45 IFR SRFC Winds ==
=40 “T ( SIGMET |
=30 i Unknown

=20 R
> PIREPS

TFR ur
. gent
No Coverage: . Localized Routine

Regional TFR
| Boundary: T ) : : Route

SIGMET




Airport

METAR: KLMT Observation

02-Aug 23:53urC
Wind from 250°T at 12«7

O
Waypoint

Info '

coM )
127.65
BOSTOI\t.IACC J

STBY

121.90

\KBDL GND J

Wind gusts at 18« XPOR__ ALT

Visibility 10SM

Broken clouds at 4500FT, broken
clouds at 8000Fr

Temperature 8° c! Dewpoint: 1°C

AIRMET:

Report: AIRMET KSLC 251445 SLCT WA

251445

AIRMET TANGO UPDT 2 FOR TURB STG WNDS

AND LLWS VALID UNTIL 252100

AIRMET TURB...ID WY NV UT CO AZ NM OR CA XPDR ALT
AND CSTL WTRS

FROM 110WNW ONP TO LKT TO 20ENE BOY TO

GLD TO 50W LBL TO 30ESE

TBE TO INK TO ELP TO 60S TUS TO 150WSW




Useful Features & Tips




“Nearest” Pages

» Provides
Airports
Waypoints
Intersections
NDBs
VORs
User Waypoints
Airspace & Services
ARTCC
N
Airspace

Can load information about
each waypoint/airspace

4

# Nearest Airport

11N O

Candlelight Farms

KDXR

Danbury Mun

DIS / BRG

5.2 nm
fo1s°

ver |l
2900FT

= Nearest VOR

. CT52 Erl |!<
L Flying Ridge Airstri arme
Back
L, | PWL
Pawling

7 Nearest Airspace Status
» 00:00

DANBURY MUN ‘Lot Ahead <
P

DANBURY MUN

DANBURY TWR

tAX ALT: 3000 FT

MSG

/

= 4
BéCk Frequencies

DEMO

APPR / RWY ||COM
KDXR TWR
STBY

121.60

Airspace Info

4

Mearest

DIS / BRG Frequency
13.7 MM
J 216° 116.60
18.2 nM
T 355° 114.30

19.3 M

\ 31" 117-69

COM
KDXR TW/R
sTBY >
121.60
KDXR GND
XPDR

Status
‘cLD:|00:00 Ahead
< 2 NM

MIN ALT:  Surface

P

Preview

Com Freq / Psh May

Com Freq / Psh Nay,

com

KDXR T:‘i"n’P\
STBY

121.60

KDXR GND
XPDR

COM

KDXRTWR
STBY

KDXR GND
XPDR f




Computing Winds Aloft

Com Vol
Psh Sq

VA

w

MSG
,//;\
Back

Com Vol
Psh Sq

VA

we
MSG
/r:\
Back

¥ Utilities — DALT / TAS / Winds coMm )
19.40
FOR PLANNING | Indicated ALT BARO KéngyR‘*
PURPOSES ; ;
ONLY 1000 FT 30.02in | |STBY
121.60
Use Sensor CAS TAT KDXR GND
AlT
bt 102¢r 60% 1500
TRK HDG Ground Speed C ¢
ompute
o [+
193 193 40 kT l Data
TERM [DEMO Com Freq / Poh Nav
"7 Utilities - DALT / TAS / Winds coM
110 AD
| 19.94U
Density ALT TAS i i
1020 FT 104 kT SIeY
121.60
Wind Direction Wind Speed KDXR GND ——
193° 64 KT e
12UV "
Head Wind Component
64 KT Edit Input
Data

TERM |DEMO

Com Freq / Psh Nav »

20 .
DALT / TAS /
Winds Utilities

Great tool to use when
submitting a PIREP

“Ind Alt” will initially show
your GPS altitude

» Will likely need fine tuning,
but not by much

“CAS” will initially show
your GPS ground speed

“BARO’” will show the last
entered value

“HDG” will show your GPS
ground track heading

» This should be set to your
magnetic heading



Scheduled

Messages

B Utilities — Scheduled Messages
Message Remaining

change tanks ‘ 00:59:53 ‘
‘ Create Scheduled Message ‘

Type

One Time

Timer
00:00:00

B

- Utilities

o

Flight Timers

@ Utilities - Flight Timers

"Direction | [
Sta

Down r Generic Timer
Preset 00 00 00
Timer

® Utilities - Flight Timers

~ Criteria Reset Trip Timer
Power On| | Timer | 01:43:49

~ Criteria Reset Departure Time

InAir | Time | 14:50LCL

n SEvol CPC Com Fre



Vertical Navigation utttes

Select target altitude @) 'ities - VCALC oM _

Select altltUde reference P;h=s Target ALT Altitude Type VS Profile KDXR*T}*JR'“
. . . 1700 FT MSL 500 rPm STBY
Select distance relative to wa Menu 121,60
m‘l 9 Offset Target Waynoint ——
Select before or after waypoin wo &Y 2w | Belere (oxc @)@ || T500"
Select waYPOint ’i\ Status VS Required
SelectVS Back S 306 rPM

Com Freq / Psh Nav »
TIME AND DISTANCE
TO PROFILE

CURRENT ALTITUDE
AND POSITION

<2 JARGET ALTITUDE
AND POSITION

\_/
DISTANCE TO TARGET | @

AIRPORT



ap ooy co

M
119.40

KDXR TWR

Orientation
Map ’ Airspace

Track Up

Select Map Orientation comM )
KDXR TWR
STBY
121.60
[KDXRGND____
XPDR  ALT

1200°"°

‘ Heading Up ‘ AY

' Up |Down

North Up




Map Panning & Selection ap

» Can be used to move the

map beyond its current limits .o o B e fcon "
without adjusting the zoom i ngggbmafmﬁ' I o 126min |00
level Set.| 2007 AGL ARSI C [ cc 26mn | 12160
» Can also be used to selecta |/ nwext c.ZET WA oA
POInF on the map to get //\ Graphically |55 .\/ERRYA\ A _ @ ’@
bearing and distance Back | Edit FPL = 220" 1n [ “out
information, as We” as the [ERIV DEMO Com Freq / Psh Nav »

name of the selected point

» Press Direct-To to navigate
direct to a highlighted point

» Touch “Waypoint Info” to load
more information on the point

» Touch “Create Waypoint” to
add a point in space as a user-
defined waypoint



: .
I :

Waypoint
User WPT Info

User-Defined Waypoints

» Up to 1000 user-defined
waypoints can be stored

When created from the Direct-To or FPL page,

waypoint will use the aircraft’s current position

Com Vol

By User Waypoints

coM

Can be created from the Sl oo, (ETTTTEEEETET [MALE
User Waypoint page, from Menu N240° 11951 60
the Map page, or from the
Direct-To & FPL pages. =

Back

DEMO Com Freq / Psh Nav

User waypoints are
referenced by name only e _

Psnsa | GMBOOT o | o5 14.6m|779 40
User waypoints are best HOME e\ 242° <"
used for ground references B | oo | dr20is 5500
(houses, etc) or common e N Ml 1200
reporting points (e.g.“the Sl T W
prison” at KDXR) e e S



Map
Map Menu Detail

’ Map ‘ ’ Map Setup ‘ \KHFD GND+___
Overlays |

XPDR  ALT

1200*"

Map User Fiel

——
’ Change ‘ Restore
User Fields Defaults

Age 17m|n

; METAR
‘ i Age: 17m|n




Flight Plans

VFR & IFR




When Your Database is Not Current

4
No legal requirements to have a current database

Legal for en-route and terminal navigation

Each waypoint must be verified with an alternate source of current
data (e.g. paper chart, electronic chart)

Per the Garmin 650 STC,“GPS”,“or GPS”, and “RNAV (GPS)”
approaches are not allowed

Example: Danbury’s “GPS RWY 08" approach is not allowed, but

something like a “VOR or GPS-A” approach is allowed if flown using
VOR guidance.

Danbury’s “LOC RWY 08” is also allowed



; CoM
9“\(.::4MKF(I KGON CUM / ETE K‘[!xl%;,ﬂ'o
STRY
Carmel ) 131,60

\KDXR GND J

& Flight Plan Catalog Used: 1 Empty: 98 [COM
Departure Destination

119.40
CMK "= |KGON ¥

STBY
CMK / KGON 121.60

— e \KDXR GND )
Create New Catalog Route ‘




e : [com

Activate Leg? KOXRTWR
STBY

RACEY - SORRY gx%lrineo J
XPDR  ALT

1200%




Comg \"‘\KDXR!KGON ALT _ DIS / ETA ||COM

Psh Sa o 124,07

E KDXR APPROACH+
| | Danbury Muni STBY

121.50

BDR - Waypolnt Options

OM
Load Load APPROACH+
Activate Leg Airway | SAR | mi/_i

121.50

Insert [—] -~
Waypoint Info
After yp | XPDR ALT

1200°

Remove
—-—~
» V ) -

"Course

" Leg Type

Time

“Leg Time Ff_
01:00 18 48 utC

Hold W of BDR

APPROAté H+
STBY

XPDR ALT

APPROACH+

e ] S 1BY

XPDR  ALT




|

: Com Vol m

Psh 5q m T
KM Bl

g Ay
B N ¢ 78
Lol

STRKU

3 K(1Jx1|1%7n40

N =d ey
\iemasc— | 121.60

S (KHFD GND+

Resources

@

Traffic

EEN

Charts. Flight Plan Nearest

[le% | (@] B

Waypoint
Info Services




VFR GPS Demonstrations

|. Start-up screen: Database currency

2. Home page

3. Interface navigation basics

4. Changing data fields on the map page
5. Map setup

6. Terrain awareness

7. Looking up waypoint/airport information
Entering data

8. “Nearest” demonstration
9. Scheduler and flight timers
10.Computing winds aloft

| I.Vertical navigation



GPS Do’s and Don'’ts

or"
® =

DON'T ﬁ; :‘

DO

» Develop skills in stages » Exceed VFR or personal

: : : minimums
» Practice with PC/iPad » Focus inside the cockpit
simulators » Rely solely on GPS map

display for navigation

: » Fiddle with it while close to
» Delegate GPS operations an airport or in a high

to copilot workload situation

» Try new features for the first
time in the air

» Program on the ground

» Fly the airplane first!

GPS is Not a Substitute for Sound ADM!!
“Proper Prior Planning Prevents Poor Performance!”




Wake Up — It’s Quiz Time!

_ ' so BRVREC) outout to
T = s R external HSI or CDI.
\ﬂNha'ﬁs tﬁe:QESimUde used for? It allows the pilot to select a desired

= - course to/from a waypoint (entering
- 2 the traffic pattern, or holds).

How do you cancel a Direct-To Direct-To, “Remove”.
course?

!

How do you display tﬁe default nav Press and hold the “HOME” button.
page from any screen?

How do you swap frequencies? Press and hold the right knob, or
tap the active frequency.



I[FR Operations




coMm

KDXR TWR

STBY
121.60
KDXR GND J
‘ RNAV 05 cps LPV XPDR ALT
1200
‘ RNAV 23 Gps LNAV+Y

Select Transition — KGON ILS 05

KDXR TWR

121.60
KDXR GND J
XPDR ALT

1200




2 KDXR / KGON CUM / ETE

Ew4 121,60

—r.— ‘ | KDXR GND J
KBDR 13 15.3 nm YPOR_ALT

Sikorsky Meml | 11:20

KGON & esom
Groton New London 48:25

Approach

DEMO

Com Vol () Flight Plan Airports
Psh Sq = i
KDXR TWR

STBY
121.60
\KDXR GND J

XPDR  ALT
Sikorsky Meml

KGON  «

Groton New London ), Up |Down




Select Departure — KJFK CcoM
KDXR TWR

DEEZZ4

GREKI4

Select Arrival = KBDL cow_jl

40
KDXRTWR
STBY M

121,60
\KFRG GND J
XPDR  ALT

1200°"
AlY

Up |Down




GPS Approach Modes

Com Vol A(TV]NPl coMm
Psh Sq Y SN :
. 4 = g /JIXOX ZOIH ~6‘c KBW!T\;JR
Select Destination 0 ok el N A O Ty DO
. ’ 1 NEXRAD:C KGAI CLR
r‘_T"L TEPLTPA XPDR
MSG Sk
~ \vafg“S =
Select” and “Load 9 9- s \60 T ,.i([:?) ,(;(z)
the approach DEMO Com Freq / Psh Nav »

TERMINAL

Com VolYEAGTV. WPT I MONT
Psh Sq &

& [CDGEE

Menu v
JMA &

4 d= e $
[ P58 J1"121.60
NEXRAD:C | kCIRCLAS

= U
'TRKUK,}( METAR XPDR
iy gy
~ ! L o e
: 60;‘:' i & ]F4,6,l M}t,(_)/( )
Back /DN X 4 et A8 In | Out
DEMO: Com Freq / Psh Nav »

Com Vol AGTVAWPT, 2 ;l ETE com
Psh Sq ;

= [IRW22 004, i i

Menu | : FIS-B !
iy METAR KLYH GND
TRK{UP XPDR
‘71 )|
e JMOF

) f"'_ DISE: ,‘(ci:’) /l(é)
Back 156 KT For X R 4 1_11 2] 2 8 NM In | Out
DEMO: Com Freq / Psh Nav »




CDI Scale Transitions

During the transition phases, the
1 1 - CDI may give the impression that

you are off course, even though
you may be on a perfectly good
intercept angle.

~ Terminal

30nm

-

3Inm
- En-Route




650 GPS Approach Mode Summary

Non-precmon Localizer Performance with advisory
vertical guidance

Non-precision Localizer Performance — allows for
lower minimums than LNAV




Additional 650 GPS Modes

Annunciation Description

MAPR Missed Approach
CDI full scale deflection = 0.3 NM

ENR En-route navigation
CDI full scale deflection = 2.0 NM

Terminal area navigation
CDil full scale deflection = 1.0 NM

For LNAV+V and LPV approaches

Indicates the aircraft’s estimated height is lower than the
FAF height by approximately 50 meters (164 feet). Not
active when TAWS is operational.




GPS Substitutions

» AC90-108 — Operational & Airworthiness Guidance

» Suitable RNAYV system as an alternate means of navigation

» Allowed substitutions

» Determine aircraft position relative to/distance from a VOR, TACAN, NDB,

compass locator, DME fix, fix defined by aVOR radial/ TACAN course/NDB
bearing/compass locator bearing intersecting aVOR or LOC course

Navigate to/from aVOR, TACAN, NDB, or compass locator
Hold over aVOR, TACAN, NDB, compass locator, or DME fix
Fly an arc based upon DME

All of the above is allowed even when a facility is identified as required on a
procedure (e.g.“ADF required”)

» Non-allowed substitutions
» When a procedure is NOTAMed as “not authorized” (“NA”)
Example: A procedure is based upon a recently decommissioned NAVAID
» Substitution on a Final Approach Segment
» Lateral Navigation on LOC-Based Courses

vV VvV VvV Vv






Com Vol[" ZAamases — .
Missed Approach
Waypoint Reached

Automatic Waypoint Sequencing
Suspended

Remain

Suspended Missed

Approach

% Procedures

Activate GPS

coM

5 APPROA‘C'H«»

STBY
121.50
e —

XPDR  ALT

1200°

com

; AlP%CﬂéIQ?
Activate | [&TR0%ENT )
Approach | |STBY

e || 121.50
TActivate” | f——r-—r=
XPDR _ ALT

Vectors
A R
. To Final 1 200




Suspend Mode

» GTN suspends automatic leg sequencing when the start
of the next leg cannot be determined

SUSP = Pilot intervention required

» Two main types of waypoint sequencing suspension
Pilot-induced

Pilot intentionally suspends waypoint sequencing

Navigator-induced

Navigator cannot determine when to begin the next leg



Suspend Mode

» Reasons for automatic waypoint suspension
The MAP has been reached
Does the pilot intend to land, or follow the missed approach?
Holding pattern requires pilot action to exit
Ex) A hold at the end of a missed approach procedure
Leg requires a course/heading to be flown indefinitely
Ex) “fly heading 360, expect radar vectors”

Leg ends at a specific altitude and baro-corrected input not
provided

Ex) “climb to 2500, then...”
Aircraft flying opposite direction to a vectors-to-final course

Temporary — navigator will resume sequencing when flying inbound



I[IFR GPS Demonstrations

I.Flight plans NPT xR
Creation = | |
Saving
Loading

2. Activating a leg

3. Loading and activating \ "
an approach

4.Loading a SID and KDXR CMK V3 HFD V58 GON KGON
STAR

KJFK.JFK | . RWOAL,
VCNS8.BRIGS.KPHL




IFR Do’s and Don’ts

||'. |

» Practice in VFR with a safety
before using in actual IFR
conditions

» Set higher personal minimums
until comfortable with its use

» Check GPS/VLOC CDI
indicator often

» Check and ID the active VLOC
frequency for ILS/LOC

» Always set OBS (and heading
bug) to DTK

» Pay attention to suspended
waypoint sequencing and active
waypoint

pilot

HH I
T ELE

0"'. -'

|}

DON'T || . __ |

» Rely solely on one nav
source

» DO “shadow” GPS with

other systems if available

» Program during high
workload situations

» Forget to check for
sequencing to appropriate

approach mode prior to
FAF



Wake Up — It’s Quiz Time!

otherwise

S  stated

x\-lNhaT‘a?é“Mmop Mistakes __Failure to Set CDI VLOC Mode,
- when setting up for an ILS? -~ Switch and IDENT VLOC Freq
—— True or False: INTEG indication in True — Monitor VOR Enroute.

flight = OK to proceed to - Destination Must Have Non-GPS

destination via IFR Approach
= What is the diﬁerencé between Charted distance is DME slant-
charted and GPS distance? range distance, GPS is great-circle

ground distance



More Information

» Garmin Website — » Avweb —
» GTN 650 manual » AOPA Air Safety
» Garmin Aviation Trainer Foundation —
» Training Syllabus
» Tutorial Videos » ASF Safety Advisor — GPS
Technology

Open Sky Aviation, LLC.
http://openskyaviation.biz

gbaluha@openskyaviation.biz



http://www.garmin.com/
http://www.avweb.com/
http://www.aopa.org/asf
http://openskyaviation.biz/

Additional Information

More information for the curious




GPS/WAAS Overview

A Brief Review




GPS and WAAS Overview
» Global Positioning System (GPS)

Satellite-based navigation
24 satellites orbiting 12,000 miles above the earth’s surface
Satellites orbit twice a day in a precisely-known orbit

Full constellation became operational in 1994

Receivers use time-based triangulation to calculate the user’s location
Accurate within 15 meters (~50 feet)

» Wide Area Augmentation System (VWAAYS)

Corrects for GPS signal errors
Consists of a network of ground reference stations at precisely-surveyed locations

A master station generates a correction signal and transmits it to one of two
geostationary satellites

Available in the entire Continental US and parts of Canada and Mexico
Improved position accuracies

| meter (~3 feet) horizontal
2 meters (~6 feet) vertical



GPS Timeline
» 1995: GPS Selective Availability (SA)
330 — 990 feet

» 2000: SA Turned Off
|00 — 330 feet

» 2003:Wide Area Augmentation System (WAAS) Enabled
< 23 feet

Provides Vertical Guidance

WAAS Approaches Slightly Higher Minimums than Cat I ILS



GPS Satellites
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GPS Navigation Concepts




GPS Navigation Concepts

A course is always defined by two waypoints!

MORTH

Groundspeed (kts)




What 1is RAIM?

» Receiver Autonomous Integrity » RAIM not available in flight
Monitoring / :
T2 "G s — Erieny fhesns of Enroute/Terminal — Revert to
ensuring receiver integrity VOR, or cross-check every |5
Needs a minimum of 5 satellites in minutes
V'e‘g’f SO (WAAS Prior to FAF — Fly to MAP and
or FDE ( ) execute the Missed Approach

Required for IFR operations rocedure

Handheld GPSes do not normally P

have RAIM After FAF — Expect 5 minutes
Must be available at the FAF to fly a of GPS guidance

GPS approach

» “RAIM Prediction” alerts you to
RAIM error at destination before
you fly



GPS Accuracy vs. VOR

CDI Comeparison
GPS: Fixed-width accuracy*

VOR:Accuracy varies with
distance

Becomes more sensitive as
you get closer

“Cone of confusion”

“Resolver-Type” Design

Resolver course indicator
coupled to CDI

OBS course selector must be
set to desired course

ELS

5rm ¥ 5nm

DI Comparison: GPS vs. VOR



Satellite Status Page

Estimated Position

Lat/lon Position Uncertainty
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and Zi% g‘eg Satellite, Satellite, not

Satellite acquired :
position fix  used for position fix, not used ready for use

and has differential
corrections




IFR Concepts




Are You IFR Legal?

» IFR-Certified GPS Unit

Garmin 650

GPS/SBAS TSO C-146c Certified
for sole source of navigation

» IFR-Certified Installation

Installation must also be
certified! (AC20-138A)

Cockpit Reference Guide must
be within reach of the pilot

Navigation database current
(Updated every 28 days)?*

» IFR Usage

May be used in lieu of ADF and
DME*

Review GPS/WAAS NOTAMs
and “All available information” —
FAR 91.103

* = More details provided on a later slide

Alterna \ 'zation
required — 95
A non i 'st be available

at alternate-airport(or VFR)

No longer required with WAAS (TSO
C-146a/c)

IFR RNAV-Capable Aircraft

ICAO: B2 (RNAV 5 GNSS), C2 (RNAV
2 GNSS), D2 (RNAV | GNSS)



Types of GPS Approaches

» 15t Generation — Non-
precision VOR/NDB
overlay approaches
(RNAY)

Many are being replaced by
2"d Gen approaches
» 2" Generation — Stand-

alone non-precision GPS
approaches (RNAYV)

» 3" Generation — WAAS
approach with vertical
guidance
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