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Special thanks to Paul "Goldwolf" Whittingham for creating the guide icons.
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The Dash 8 “Q400” is a series of twin-engine, medium-range, turboprop regional airliners. The
aircraft was introduced by de Havilland Canada (DHC) in 1984. Originally named the DHC-8
(nicknamed “Dash 8”), the aircraft started as the -100 series, then the -200 series, the -300
series and finally the -400 series. They are now produced by Bombardier Aerospace. De
Havilland Canada was sold to Boeing in 1986, but then re-sold to Montreal-based Bombardier
Aerospace in 1992. This acquisition was done in the midst of Bombardier’s expansion of the late
80’s; it had acquired Canadair in 1986, Short Brothers in 1989 and then Learjet as well in 1990.

The Dash 8 was developed from the de Havilland Canada Dash 7, which featured extreme short
take-off and landing (STOL) performance. With the Dash 8, DHC focused on improving cruise
performance and lowering operational costs. The engine chosen was the Pratt & Whitney
Canada PW100. The aircraft has been delivered in four series. The Series 100 has a maximum
capacity of 39, the Series 200 has the same capacity but offers more powerful engines, the
Series 300 is a stretched, 50-seat version, and the Series 400 is further stretched to 78
passengers. Over 1,000 Dash 8s of all models have been built.

The DHC-8-400 “Q400” is a stretched and improved version of the Dash 8 that entered service
in 2000. It is equipped with an ANVS system (Active Noise and Vibration Suppression). Models
delivered after 1997 have cabin noise suppression and are designated with the prefix "Q"“, as in
“Q400”. Its 360 knot (667 km/h) cruise speed is 60—90 knots (111-166 km/h) higher than its
competitors and predecessors. Powered by PW150A engines rated at 5,071 shp (3,781 kW) at
maximum power (4,850 shp or 3,620 kW maximum continuous rated). The maximum operating
altitude is 25,000 ft (7,600 m) for the standard version. Production of the Series 100 ceased in
2005, and the Q200 and Q300 in 2009.

The Q400 has been through two company acquisitions, one of which was near fatal. The
engineers who worked on this airframe are very proud of its rich history and know all too well
the challenges of stretching the airframe and stretching a shrinking budget. We have to
remember that this started as a bush flying aircraft that has been marketed to compete with
jets. The aircraft is incredibly diverse being able to serve in high end commuter markets, to
military platforms and even as a water bomber. This is an aircraft that has adapted to changing
economic times and kept a great safety rating.

This is an aircraft designed to operate in the harsh canadian winter and difficult weather
conditions that you will have to fly into without expensive automation systems: there is no
auto-throttle nor auto-land system. The approaches need to be planned very carefully and most
of your landings will be quite “firm” because of the landing gear’s configuration. Give it a
chance and | am sure that you will enjoy its superbly simulated systems. Great job, Majestic
Software!

Dash 8-100 Cutaway
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TUTORIAL STRUCTURE

Before you even step foot in your virtual cockpit, you need to know where you are, where you are going, how you will
get there, what you need to get there. This document is structured like a short tutorial flight.

Qa00

The flight tutorial is structured as follows:

. Familiarize yourself with the cockpit layout

. Plan your flight
. Determine the flight route, fuel & cargo loads
. Spawn the aircraft and set it in a Cold & Dark state
. Provide aircraft with power

. Program the FMC (Flight Management Computer)
. Start—up the aircraft and make it ready for flight

. Taxi

. Takeoff

. Climb and cruise

. Explore autopilot capabilities

. Explain engine and hydraulic system functionalities
. Explain the ice protection systems

. Descend, approach and land

PART 1 - INTRODUCTION
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BEST RESOURCES

DISCLAIMER: Do not use this guide for real life flying. | mean it.

Q400

Majestic Software Downloads Section
http://majesticsoftware.com/mjc8q400/downloads.html

Smart Cockpit Dash-8-400
http://www.smartcockpit.com/plane/BOMBARDIER/DASH-8-400.html

Froogle Sims Q400 Fully Loaded Playlist (Youtube)
https://www.youtube.com/watch?v=PkOc2glS s8&list=PL xDmvmUFDEjAyzamHQaoM7hXrJudErUX

Airline2Sim (Payware Course)
https://www.airline2sim.com/course/q400-cadet/

Airline2Sim SIDs and STAR (Youtube)
https://www.youtube.com/watch?v=CKhxjVHTJYc

Aircraft Icing:
https://aircrafticing.grc.nasa.gov/1 1 3 3.html

PART 1 - INTRODUCTION
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http://majesticsoftware.com/mjc8q400/downloads.html
http://www.smartcockpit.com/plane/BOMBARDIER/DASH-8-400.html
https://www.youtube.com/watch?v=PkOc2gIS_s8&list=PL_xDmvmUFDEjAyzamHQaoM7hXrJudErUX
https://www.airline2sim.com/course/q400-cadet/
https://www.youtube.com/watch?v=CKhxjVHTJYc
https://aircrafticing.grc.nasa.gov/1_1_3_3.html
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Side Window De-Mist Control

AFT = OPEN
FWD = CLOSED

OPEN
FWD = CLOSED

Low Level Vents Control

Circuit Breaker Panel

AFT

1NOAVY1 LIdMJ0D - ¢ 1dvd
R S S S S S S S S S S S SSSSSSSSSSSS



Academic License
4
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b 3

Windshield Wiper Ice : . : . \‘ o
Detection Light Pushbutton Pilot’s Side Panel Dimmer Knob . % '

Propeller Overspeed Governor
Test Toggle Switch

Circuit Breaker Panel Lighting
Control Toggle Switch

-
B
~

Takeoff Warning System Test
Toggle Switch

ADC (Air Data Computer) Test Toggle Switch { - " A %

Stall Warning Test Toggle Switch

.~ < W Nosewheel Steering Toggle Switch
Sty f = AFT = OFF

Or / FWD = NOSEWHEEL STEERING ON
( 3
. Push-To-Talk (PTT) Switch

Ground Crew Connection /

Annunciator P
GPWS (Ground Proximity Warning
System) Flap Override Button

/ Steering Hand Control (Tiller)

Alternate Pilot Wiper Pushbutton Used to steer aircraft on ground. Left click and drag

to steer.
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= a0 I
TCS (Tactile Control Steering) Pushbutton [ 4% | ' ‘

M Transmit/Interphone
Push-to-Talk Switch
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Flight/Taxi Switch
Roll Outboard & Roll Inboard Spoilers Lights
Roll Outboard & Roll Engine Fire

Press-to-Reset Switchlight \A \

Propeller Ground (Beta) Range = —
Lights (1/2) \

Speed Bug Select Button
‘ Speed Bug Setting Knob
‘ Barometric Pressure Setting Knob

DH/MDA Switch

Selects Designated
Height or Minimum
Descent Altitude

Stick Pusher Shut Off Switchlight

Academic License

PULL UP GPWS (Ground-

2

Proximity Warning
System) Test Light

/ BELOW G/S (Glide Slope) Light
/ / Autopilot Disengage Light
, \._

N
prEE S Terrain Warning
Inhibit Switch ‘ o
TERRAIN ’

INHIBIT f

PFRSSES  Caution Press-to- /k
. Reset Switchlight

-

-

o

AXI \
ELEVATOR TRI
SHUT OFF

Elevator Trim Push Switchlight

TERR ON

10—10

~

G 129
NM > . \
= Standby ADI (Attitude

231k Director Indicator) N

>

o ' = 35
. ; t (A
' . 8_9 - / .
! . Brightness o -
R L Control ' J
3 % FF 900 g
= - _f ey e C a2an -
TCA
OFF Cage Reset Barometric Pressure Setting ( \
Adjustment Knob Py
DME2 NM o

H H 5. FUEl
~ Barometric Pressure Setting 8 5465 (05 5485

SPOILERS \ t 19
: +12 +12
e \O-lO- )

!f } MFD 1 (Multifunction Display)

e e ' PFD 1 (Primary Flight Display) .
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AFCS (Automatic Flight Control
System) Lateral Mode \

Aircraft Pitch Ladder (Angle in deg) i ‘
Vj\;
Airspeed (kts) 200 —t
- 20 ~—
-, 1848~ :rqc—g' $
160 -

ST10

A

Selected Heading
== v/

HSI (Horizontal Situation Indicator)

SHUT OFF

Primary ADI (Attitude

Director Indicator)

Flieht Director Indicati AFCS (Automatic Flight Control
'8 irector Indications System) Vertical Mode

0

2 Vertical Speed ,
(x1000 ft per minute) T4

R
TAS 189 TCAS

T——

Selected Navigation Source Data

FMS: Flight Management System
VOR: VHF Omnidirectional Range Beacon

6S OFF
— O~ st

200 DH 1750 DME 1 NM i NM .
3.92 IN  tcAs <
PFCE

\ .
WiT1y, BY
4\\\ w 3 /l/,» A
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MFD 1 (Multifunction Display)

Crevons B

Terrain Radar Information Navigation Source Data
GREEN = LAND FMS: Flight Management System
BLUE = WATER 024: Heading to next waypoint
! CYYZ: Next Waypoint (Toronto)
\ 856 NM: Distance to next waypoint

0
Navigation Page Display
/ (Top Down View)
x E 2 ‘
-
i

H! P

a0

True Airspeed (kts)

[ 1 ~

Ll Ground Speed (kts)

I
-
’

PFCS (Primary Flight Control System)
LO: Left Outer Aileron Indication
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2992 IN TCAS LI: Left Inner Aileron Indication
STBY RO: Right Outer Aileron Indication
RI: Right Inner Aileron Indication
/i, . RUD: Rudder Indication
0 e B i P
& // MS 4 s L ELEV: Left Elevator Indication
/// R ELEV: Right Elevator Indication
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-
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Pitot Static Isolation
Valve Switch
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Rudder & Spoilers PUSH OFF switches Autopilot Master Switch
Illuminated = Engaged
Autopilot Pitch Wheel
Navigation Source Selector

Course Selection
Altitude Selection Vs ‘ ( /
Knob e

- 7
) Heading Selection Knob [ "

Navigation Source Selector (Copilot)

HDG \ Course Selection
Knob (Copilot)

INTUDIT

NOSE UP

Heading Selection Knob

_ (Copilot)
= [ELECTRICAL]
Al;top:jilot I\(:Iode Se(ljectors Autopilot Mode Selectors BATT APU GEN
IAS: Indicated Airspee .
) HDG: Heading MAIN
VS: Vertical Speed NAV: Navigation Yaw Damper Button e ‘gg ::4 g
VNAV: \(ertical Navigation APPR: Approach llluminated = Engaged sTeY| .07l+17 DC GEN C
ALT: Altitude Hold BC: Back Course \ : 2
. ; ) o DC .
ALT SEL: Selected Altitude STBY: Standby : LOCKES HoRN h BUSR
. . . . N MAIN
HSI (Horizontal Situation Indicator) i/ po g;'g g;‘g '02 202 g
. TEST 2 s . s
Source Selector for Autopilot :
e (LY,
= 5 n o V) S
73 73 v FLAP
¢ OIL ps) FUEL (1)1
PN 17 N\ 546555485 61 - 68 o AN B
O C> m +12 © +12 o~ o a Y B sy £t 2 3 {
= R » » - - SAT -18 \\ ’/ N 35 .£ [ _E E NE
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TERRAIN ALT 8C . o TERRAIN
NS m\ = ED: Engine Display INHIBIT

3 Displays EFIS (Electronic Flight Instrument System) data

311 ¢ 5 i$84 Landing Gear Indications
Engine Rating Mode : Gear Doors Open
NTOP: qumal Talfeoff , Engine Torque (%) Green: Gear Down

MCL: Maximum Climb Red: Gear Unsafe

MCR: Maximum Cruise
Ew

MTOP: Maximum Takeoff Power
Landing Gear Lever

10——10

\ Englne Rating Target Torque (%
Engine Bleed Status Annunciation

H

90 A
BLEEI ~ -
’ NH 4 AUA LUZ|T 2 Bl 1
STBYl .07|*15I OC GEN cLi
i 2

\

- NH (High-Pressure Turbine Speed) (% RPM) > (—, LOCK HORN ne oiie ,
RELEASE MUTE
PROP Landing Configuration —
_' E
(/ (‘/ ‘ w pmmmes Warning Mute & Test Switch T4
NP (Propeller Speed) (RPM) |um ] I8 1020 1020 - \ SEC|Z8.7 |29.0 | .Ul .ugl c| i
2100 7T 2155 Gear Handle Lock Release
LT N
s . ) 2] SR
NL (Low-Pressure Turbine Speed) (% RPM) [EESSETY < 638 661 f

o] 87 FLAP
/ ~ o~ 0 GPWS (Ground Proximity Warning |27
ITT (Interstage Turbine Temperature) (deg C) 8 5705 455815 53 . \ 68 y & o System) Landing Flap Indlcatlon
N y :

'\(}\ (}\ / +16 + 3(» ‘o/ __
) Engine Oil Temperature (deg C) SAT +14 W | L \ .o 7 r . T
ol HYDRAULIC CONTROL GPWS (Ground PrOX|m|ty Warmng

~

= Engine Oil Pressure (psi)

Fuel Quantity — Left & Right Tank (Ibs) No. 3 Hydraulic System
Fuel Temperature — Left & Right Tank (deg C) Isolation Valve switch

SAT: Static Air Temperature (deg C)

STBY MYD PTU boe
PRESS

System) Landing Flap Control

CNTRL
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/ MFD 2 (Multifunction Display)
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Electrical Systems Page
\ ’ AC GEN\ x

F\?U GEN

glLEED
W
BM‘ : b S 83
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Circuit Breaker Panel Lighting
Control Toggle Switch

Copilot’s Side Panel Dimmer Knob

Windshield Wiper Ice
Detection Light Pushbutton

Microphone Interphone/Transmit
Toggle Switch
E

Academic License

Forward Outflow Valve Guard

Forward Outflow Valve Control

Oxygen Supply Pressure (psi)

\ De-lce Pneumatic Pressure (left
and right systems)
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Slaved Mode Switch Mode Switch - = o

AHRS Directional Gyro
Mode Switch

AHRS Directional Gyro
Slew Buttons

Fuel Transfer Switch
LEFT / TO TANK 1: Transfers fuel to left fuel tank
MIDDLE: OFF

9 RIGHT / TO TANK 2: Transfers fuel to right fuel tank

FMS (Flight Management System) CDU (Multifunction Control Display Unit)

An FMS is a specialized computer system that automates a wide variety of in-flight
tasks, reducing the workload on the flight crew to the point that modern civilian aircraft
no longer carry flight engineers or navigators. A primary function is in-flight
management of the flight plan.

The FMS is controlled through the MCDU physical interface.

The FMS sends the flight plan for display to the Electronic Flight Instrument
System (EFIS), Navigation Display (ND), or Multifunction Display (MFD). }
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RDC TOP (Reduced Takeoff Power) Engine Mode Selector
RDC TOP (Reduced Takeoff Power) Engine Mode Reset Button [Saee i o) T (I 1 1 \1

Event Marker Pushbutton
Stores a data snapshot in the Engine Management System
leading up to the recorded event (i.e. engine malfunction) — - =

A An T nesan

S ~ | AN SR L NAY DATA CABIN DISP»

MTOP (Maximum Takeoff Power) Engine el o U : :
Rating Selector SRELRTmaTN PR RSNE
i, o MY TMW.

v N VN AWM AT A - | -
«TCAS FILTER XFILL® - MCR (Maximum Cruise) Engine Rating Selector

L " pn L \
RDC NP LDG (Reduced Propeller Speed p—
Landing) Engine Rating Selector - 21 PROPELLER' CONTROL ]

MCL (Maximum Climb) Engine Rating Selector

X
| -(

5 AL N N

°° 2 Propeller Alternate Feathering Button
BIC|D _Z

')

Autofeather Pushbutton ) | MsG
No. 1 Propeller Alternate Feathering Button

‘ Wi A Y Z ENTER

H 1) [ M | n LIBACKE O | MsSE
m COM 1 Activate Frequency
& Button \
i, Y W 3 | L Y " 4
= COM 1 Radio Frequency Display

v/ | v B | T 1 . ' “ COM 1 Radio Frequency Tuner

_______ COCKPT VOCE RECOOER MCACPHONEIOUTOR | 1 B COM 1 Power Selector
( OFF / ON / TEST

v HAN 1

] \ ] . L ]
v/ k . \ y/
v - v MIN v

ERASE TI =\

[ o

I
I
1
1
I
I
I
1 -2
1
I
I
I
STATUS HEADPHONE 1
I
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EFCP (Electronic Flight Instrumentation System
Control Panel) Cockpit Voice Recorder
Microphone Monitor Panel
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Left Navigation Source Selector 1
AUX1: Auxiliary Equipment (i.e. MLS)

FMS1: Flight Management System 1 ———— . "\
ADF1: Automatic Direction Finder 1 TANK 1 FUEL CONTROL TANK 2 ‘ l I W |
VOR1: VHF Omnidirectional Range 1 oo TRANSFER o 1 N .
OFF ”
TCAS (Traffic & Collision ENGINE CONTROL i ) -
il Avoidance System) Button ‘ EVENT MARKER RDC TOP ERDARRDERE >
T unlr TERY ALEDI” MTOP RO «PILOT DATA SERVICES»
el WX/TERR (Weather /Terrain Radar) Button S —oeC fr ERELARKD
«TCAS FILJER FILL» RDC No _ et e «TCAS FILTER XFILL»
(87 = — -
Ll A FMS Data Selection Button ol e
a VNAY I uer lprev N 9 * Push 1 shows 10 nearest navigation aids on MFD NAV page N wavl o '
Push 2 shows the 10 nearest airports on MFD NAV page
R PERF | TUNTY| MENUJ NEX 4 |]o |6 Push 3 shows navigation aids + airports on MFD NAV page L| FPL |PERF | TUNE | MENU| NEXT |} 4
- ~ - Push 4 removes all options
A 3| C |0 | ' E / Push & HOLD removes all nav aids + airports B D] E r
K J w | M N -
. b | o Left Navigation Source Selector 2 R - -
- AUX2: Auxiliary Equipment (i.e. MLS)
VI WX Y) 12 ‘ FMS2: Flight Management System 2 UIVIWIXIY! 7 ENTER
L ADF2: Automatic Direction Finder 2

' : , . U VOR2: VHF Omnidirectional Range 2 - . worp e o
ki) /OO | Tos [ | o [GRRY | OREE OFF NI | OO | 1 X ((oara (GFEPA GAD

= Ul /\t > : WX/TERR (Weather /Terrain Radar) : ~ H N\ 24
\ ' : \ ‘ 4" Brightness Control ( /;, ( . ( /n.

‘ Navigation Display Range Selector (nm)

i US

MFD Navigation Display Format Switch

L MFD (Multifunction Display) Brightness Control
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|| PFD (Primary Flight Display) Brightness Control
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Control Lock Lever
Physically blocks throttle power levers

Throttle Power Levers
Positions: MAX / FLIGHT IDLE / DISC / MAX REV

Parking Brake

BY FWD: OFF (DISENGAGED)

AFT: ON (ENGAGED)

N

Flaps Control Lever
0/5/10/15/35deg

Condition Levers
*  MAX: 1020 RPM (Normal Takeoff Rating)
*  MCL: 900 RPM (Maximum Climb Rating)

/ * MIN: 850 RPM (Maximum Cruise Rating)
/e * START & FEATHER: Propeller Blade Angle is Feathered
during engine start
* FUEL OFF: Fuel shutoff

=Y . Y ) & A %
. RS w“ v
Condition Lever Friction Control

~

Throttle Power Lever Friction Control

4
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| Joystick - HOTAS Warthog

Application
Information |A” B M | | Search.. |

Sound EVENT | ASSIGNMENT | REPEAT | ON RELEASE H‘

Traffic Tail wheel {lock/unlock) Shift + G
Realism Takeoff assist {arm/disarm} Shift + |
Takeoff assist (trigger) Shift + Space
Throttle (cut) F1

Throttle (decrease quickly) F2

Throttle (decrease quickly)

Display
Throttle {decrease)
World
Throttle (decrease)

g S S ‘B £ C
g ~ = \ ) A\
- ’ / Lighting Throttle {full)
Th rOtﬂe at I D LE d - P 4 Weather Throttle (increase quickly)
5 5 Throttle (increase)
© '

& 9

Throttle (increase)
Time Preview Window (display/hide}

Toggle Automatic Targeting For Selected Gun:

Key Assignments Toggle Context Menu A ps

Axis Assignmen‘ts Toggle DIS Connection CH+1
ToggleDesignator

Tow plane (request) 5 ift+ G+ Y

Calibration

OooRdoooooogoooodn

Other

Export... Import... Reset Defaults |

[a}
-
1
a8
m

Cancel

Thrust Reversers
Armed

The Thrust Reverser lever can be moved by pressing and holding the “Throttle (decrease
quickly)” control mapped to your joystick. Make sure that the “Repeat” slider is set fully
to the right. The default key binding is “F2”.

Take note that the Reverse Thrust lever can only be engaged if your throttle is at IDLE.
The reason for that is a mechanical stopper that prevents you from engaging thrust
reversers at high throttle settings.
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8 Reverse Thrust Generated

Col g =



Academic Licerise

Mode Switch
NAV: Navigation Mode
ATT: Attitude Information Only

\ IRS (Inertial Reference System) 1
OFF: OFF

ARCDU 1 (Audio & Radio
Control Display Unit)
Frequencies: UHF1 / UHF2 / VOR1 /
VOR2/ ADF1/ ADF2 /INT /ATC1

1NOAVT LIdXD0D - ¢ 14Vd
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Academic License

4 ), g ~ ~ = < 4
MFD (Multifunction Display) Page Selector 8 EFIS (Electronic Flight Instrument System) |
Electrical Systems Page d ADC (Air Data Computer) Source Selector | |
Engine Systems Page — {
El:)iriyssyf:tr:;qzaPiege 1 WX (Weather Radar) Mode Buttons /
Rudder Trim Control Test B mulated R WX: Weather Radar Mode |
est Button (not simulated) o WXA: Weather Radar Alert Mode

GND MAP: Ground Map Mode

Ladf

WX (Weather Radar) Tilt Control

Aileron Trim Control

LWD: Left Wing Down o 4 : : 3 .
RWD: Right Wing Down S : HGS (Head-Up Guidance System)
4 , , Control Panel

MFD (Multifunction Display) 1 Mode
PFD: Primary Flight Display I 1
NAV: Navigation Page I !
SYS: System Page ! '
| ENG: Engine Page

S =

{ EFIS (Electronic Flight Instrument System)
Attitude/Heading Source Selector
=T, 5 S @ = W, -
ED (Engine Display) Brightness Control &

(<) = = ,
Sk A3V - T

I V -
/
4 WX (Weather Radar) Gain Control > I’

WX (Weather Radar) Power Switch T~ i
OFF / STANDBY / TEST / ON
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Academic License

ARCDU 2 (Audio & Radio
Control Display Unit)
Frequencies: UHF1 / UHF2 / VOR1 /
VOR2/ ADF1/ ADF2 /INT /ATC1

1NOAVT LIdXD0D - ¢ 14Vd
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Landing Gear Locking Pins

(stowed in bag)

)
o
>
(7]
|
]
(%]
©
9
7]
o
>
(5]
c
o
50
S
7]
S
w

Nose Landing Gear
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Magnetic Compass

Caution & Warning Panel

D R R R R RN R RN
LNOAV1 11d)D0D - ¢ 1dvd
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34

HGS Stow/Deploy Handle

HGS Brightness Control

| HGS (Head-Up
Guidance System)

N N A N N NN N N RN N N N N R N N N N N R N N N R N N N N R N NN R N NN NN NN NN,
nT 00¥0 LNOAVY1 LId)DO0D - 2 13vd

e e ey



R N N NN

7
g
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
=0
3
7
>
37
1
i
2
.47
7
G/
a7
~
=P
|
g0
oll”
%

Pressure Differential between
Cabin and Surrounding
Environment (psi)

a \ Nl N—
Pitot Static Heat Probe 1 Switch

Pitot Static Standby Probe Switch

Boot Air (Airframe
Deice Air Isolation

Valve) Switch

Pilot Side Window Heat Switch

Windshield De-Icing
Mode Selector Wiper Control Switch

Landing Approach
Lights Switch

Academic License

Current Pressure Altitude
Inside Cabin (x1000 ft)

Pressure Altitude Change Rate
(x1000 ft per minute)

-

Taxi Lights Switch

Landing Flare
Lights Switch
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De-Ice Tail Boots

Status Indicators \
Airframe De-Ice [
Mode Switch

- | | ’
De-Ice Wing Boots / — A

Status Indicators

Propeller De-lce Mode Switch

Engine Intake De-Ice Indicators

Airframe Manual
De-lce Switch

Propeller De-Icing
Status Indicator

Increase Reference Speeds Switch

‘ \ ELT (Emergency Locator
— ! ' Transmitter) Switch

Flight Data Recorder Switch

PFD (Primary Flight Display) Altimeter Units Switch
(ft / ft+m)



External Power Switch

\

Battery Master
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‘ Auxiliary Battery Switch
\

enerator 2 Switch
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tandby Battery Switch
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Engine 1 Extinguisher Aft/Forward Bottle Selector Switch

Engine 1 Fuel Valve Indicator .

APU Extinguisher
Bottle Arming Light
— ﬂ

APU (Auxiliary Power Unit) Fuel Valve Indicator

\
\
| APU Fire Extinguish Button _ |
APU Fire Extinguish Button |
\ EXTG FIRE “
A e ; |
APU Fire Detected Light — ‘ el

BTL LOW
APU Extinguisher Bottle Low / Fault light

/ FAULT
’
e U

APU Fire Test Switch
Engine 1 Fire Detection Fault Lights
(Systems A & B) ‘ :
Engine 1 Fire Extinguish Handle A_ft Baggagt.e Compartment
(lluminates when fire is detected) » Fire Detection Panel
Engine 1/2 Fire Detection Test
Selector Switch

Engine 2 Fire Extinguish Handle - APU CONTRO

(llluminates when fire is detected)
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Landing Gear Alternate Release Handle
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Academic License

Aft Center Console Panel nghtmg Brlghtness Control AC External Power Switch
Forward Center Console Panel nghtmg Brlghtness Control

AC Generator 1 Switch

\ AC Generator 2 Switch
:
Recirculation Fan Switch

: s o Engine 1 Bleed Switch
Storm Lights Switch PANEL LIGHTIN AIR CON RING Engine 2 Bleed Switch
Dome Lights Switch \ ;

SRUCONIRO! - Bleed Flow Mode Selector
e - T MIN/NORM/MAX

Temperature Indicator Switch

Glare Shleld Panel Lighting Brightness Control

Overhead Console Panel Lighting Brightness Control

=

Cabin
Flight Compartment Duct

[ — "‘r—r‘-r+-r*v‘ —1*'1"1 | i )

T \ / d Cabin Compartment
j } | - Temperature Regulator
\ § MAN A - . >

PACKS (Pressurization & Air
Conditioning Kit) 1 & 2 Switches
OFF / MANUAL / AUTOMATIC

G
&
N
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APU (Auxiliary Power Unit) Power Switch

APU (Auxiliary Power Unit) Start Switch

Engine 2 Ignition Selector

Engine 1 Ignition Selector

o

Pressurization Mode Selector

Selected Landing Altitude
Indicator (x1000 ft) S

Landing Altitude Selector - 1A
Pressurization Fault Light /
Manual Pressure Control
Manual Forward Outflow Valve Control

APU (Auxiliary Power Unit) Generator Switch

APU (Auxiliary Power Unit) Bleed Air Switch
Note: APU Bleed Air only works if engine bleed air
switches are OFF

\ Engine Start Selector Button (1/2)
Engine Start Button
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White/Red Anti-collision
Lights Switch

Wing Inspection Light Switch

\

Caution/Advisory Lights Dimming / Brightness switch

Caution/Advisory Panel Lights Test Switch

No Smoking Light Switch
Fasten Seatbelts Light Switch

S

L5 "N

Position Lights Switch

\ 4
e Emergency Lights Switch

Logo Light Switch ==

Academic License



Circuit Breaker Panel

OPEN
= CLOSED

Side Window De-Mist Control

FWD

N AFT

43

CLOSED

Low Level Vents Control

AFT = OPEN

FWD

D Y

1NOAVT LIdXD0D - ¢ 14Vd
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44

Microphone &
Headset Jacks
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Airways
PLANNING THE FLIGHT CYYZ SD MIGLO ST8R CYUL

In real life, you cannot just fly an Q400 wherever and whenever you please.

Provided by 4 RouteFinder

Just like on land, the sky is littered with an intricate network of waypoints and METAR:

aerial highways. Therefore, it is necessary to plan your flight route and to Departure: CYYZ 100500Z 21005KT 155M BKN030 M01/M08 A3035 RMK SC7 SLP287
geterm'”e how much fuel you will need to carry in order to reach your Destination: CYUL 100500Z 23005KT 200V280 155M FEW240 M09/M13 A3035 RMK Cl1 SLP282
estination.

Provided by Q AVIATION WEATHER CENTER
In order to do this, we will use a tool called “Online Flight Planner” available
here: http://onlineflightplanner.org/

Fuel quantity for Bombardier Dash 8 Q400

Fuel Time

There are a number of fuel planners available online. These estimates may or
may not be very accurate. There are specific charts created by Bombardier to
come up with accurate fuel estimates which are unfortunately not available to
the public. Therefore, for the sake of simplicity we will just use a rule of thumb Reserve Fuel 2562 Ibs 01:15
that’s good enough for the purpose of this tutorial.

Fuel Usage 2149 lbs 01:02
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Q400

PART 3 - FLIGHT PLAN & PRE-START
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PLANNING THE FLIGHT

Today’s flight will start from TORONTO / LESTER B. PEARSON INTERNATIONAL AIRPORT
(CYYZ) and our destination will be MONTREAL / PIERRE-ELLIOTT TRUDEAU
INTERNATIONAL AIRPORT (CYUL).

Using the “Online Flight Planner” available here: http://onlineflightplanner.org/ we will
enter the Departure airport (CYYZ), the Destination airport (CYUL) and the AIRAC Cycle
desired (we will use the AIRAC cycle 1710 as explained on the next page).

Click on CREATE PLAN to generate a flight plan.

VEHICLE MJC8Q400 JZA LOCATION Toronto/Pearson Intl (CYYZ), Runway 5 (Active)

.

S} Qﬂbx«._y

) ot = : "\_‘ N Lf
Change Location...

)

WEATHER Fair Weather TIME AND SEASON

Clear Skies

Building Storms
Cold Fronts
Fair Weather
Fogged In

Gray and Rainy
“:;I‘ Weather Themes ‘37:,‘ User-defined

Heavy Snows
Major Thunderstorm

Orbx Weather 1

ActiveSky weather theme ‘ = ~ 2018-01-09

Season Time of Day

)

[] GMT Time

Reset to System Time
D e

Route

rte (Flight One ATR)
fitplan (iFly)

.mdr (Leonardo MD80)
pln (FS X)

rte (Level-D)

fmc (VasFMC)

Choose an airport

Desired file formats
fgfp (FlightGear)
.fms (X-Plane)
pdf
route (iFly 747 V2)

Jrte (QualityWings)

Info

fip (Airbus X)

.kml (Google Earth)
.pin (FS 2004)

.rte (PMDG)

Axt (JarDesign A320)

Distance: 273.9 nm

Departure Country Code

ﬁ CYYZ
Destination Country Code

ﬁ CYUL
AIRAC Cycle 1710
Altitude range p FL240 - pFL240 -
(Min/Max)
Level Both v |
Alrcraft BombardierD: <@== Bombardier Dash 8 Q400
Fuel unit . .

Ibs ~ <= Choose your fuel units: LBS in our case

Use SIDs Use STARS RNAV equipped

TACAN routes

NATs

Create plan <

Click CREATE PLARP
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PLANNING THE FLIGHT

In aviation, an Aeronautical Information Publication (or AIP) is defined by the International Civil Aviation Organization as a publication issued by or with the authority of a state and
containing aeronautical information of a lasting character essential to air navigation. It is designed to be a manual containing thorough details of regulations, procedures and other information pertinent to flying
aircraft in the particular country to which it relates. It is usually issued by or on behalf of the respective civil aviation administration. AIPs are kept up-to-date by regular revision on a fixed cycle. For operationally
significant changes in information, the cycle known as the AIRAC (Aeronautical Information Regulation And Control) cycle is used: revisions are produced every 56 days (double AIRAC cycle) or every 28 days
(single AIRAC cycle). These changes are received well in advance so that users of the aeronautical data can update their flight management systems (FMS). (Source:
https://en.wikipedia.org/wiki/Aeronautical Information Publication )

Q400

In other words, some Youtube tutorials might show you flight routes with certain waypoints that got changed with more recent AIRAC updates. Some waypoints or even airports may not exist anymore.

Therefore, you have two options:

1. Plan your flight using the default AIRAC cycle programmed in the FMC when it was first released by Majestic Software during early October, 2017 (period 10) 2017 (AIRAC cycle 1710), which is what we will
do for this tutorial. This option is free and simple if you fly alone. However, if you fly with online ATCs in multiplayer that use the latest AIRAC database, you should go for the second option.

2. Plan your flight using the latest AIRAC cycle. You will need to update your AIRAC, SID and STAR database by using a paid subscription service called “Navigraph”, which is available here
https://www.navigraph.com/FmsDataManuallnstall.aspx .

AIRAC effective dates (28-day cycle) [edit]
The current AIRAC cycle is 1605 (effective 28 Apr 2016). l

# 2ee3 2884%* 2ee5 2ee6 20ee7 2088%* 2889 2el1e 2011 2912%* 2013 2014 2815 201le* 2017 2e1s 2e19 2020%
@1 | 23 Jan |22 Jan 20 Jan 19 Jan |18 Jan |17 Jan |15 Jan |14 Jan |13 Jan |12 Jan | 1@ Jan | 9 Jan 8 Jan 7 Jan 5 Jan |4 Jan 3 Jan 2 Jan
®2 | 20 Feb |19 Feb |17 Feb |16 Feb |15 Feb |14 Feb |12 Feb |11 Feb |18 Feb |9 Feb |7 Feb (6 Feb |5 Feb |4 Feb |2 Feb |1 Feb |31 Jan |3@ Jan

83 | 20 Mar |18 Mar |17 Mar |16 Mar |15 Mar |13 Mar |12 Mar |11 Mar |10 Mar |8 Mar |7 Mar |6 Mar |5 Mar |3 Mar |2 Mar |1 Mar |28 Feb |27 Feb

e4 17 Apr (15 Apr | 14 Apr |13 Apr 12 Apr |10 Apr |9 Apr |8 Apr |7 Apr |05 Apr 4 Apr |3 Apr |2 Apr |31 Mar | 3@ Mar | 29 Mar | 28 Mar | 26 Mar

Note:
85 | 15 May |13 May |12 May |11 May | 1@ May |8 May |7 May |6 May |5 May |03 May |2 May |1 May |30 Apr |28 Apr |27 Apr | 26 Apr |25 Apr | 23 Apr R .
For the FSX version of the Q400, use
e6 12 Jun (18 Jun |9 Jun |8 Jun |7 Jun |5 Jun |4 Jun |3 Jun |2 Jun |31 May 3@ May 29 May 28 May | 26 May 25 May | 24 May | 23 May | 21 May AIRAC CyCle 1304 since this version
@7 |10 Jul |8 Jul |7 Jul |6 Jul |5 Jul |3 Jul |2 Jul |1 Jul |30 Jun |28 Jun |27 Jun |26 Jun |25 Jun |23 Jun |22 Jun |21 Jun |20 Jun |18 Jun was released in late apr“ 2013

@8 7 Aug |05 Aug 4 Aug |3 Aug |2 Aug 31 Jul 30 Jul 29 Jul 28 Jul 26 Jul 25 Jul 24 Jul 23 Jul 21 Jul 20 Jul 19 Jul 18 Jul 16 Jul | * For the Prepar3d Version 4.1 of the
@9 4 Sep |02 Sep |1 Sep |31 Aug 30 Aug 28 Aug | 27 Aug | 26 Aug 25 Aug 23 Aug |22 Aug |21 Aug 20 Aug | 18 Aug 17 Aug 16 Aug |15 Aug |13 Aug Q400, use AIRAC cycle 1710.

# 10 2 Oct |3@ Sep 29 Sep |28 Sep 27 Sep | 25 Sep | 24 Sep | 23 Sep | 22 Sep | 28 Sep |19 Sep | 18 Sep | 17 Sep | 15 Sep |14 Sep| 13 Sep | 12 Sep | 18 Sep

11 | 30 Oct |28 Oct |27 Oct |26 Oct | 25 Oct |23 Oct | 22 Oct | 21 Oct | 20 Oct |18 Oct |17 Oct |16 Oct |15 Oct |13 Oct |12 Oct |11 Oct |1@ Oct |8 Oct

12 | 27 Nov | 25 Nov | 24 Nowv | 23 Nowv | 22 Nov | 2@ Mow | 19 Nov | 18 Mowv | 17 Nov | 15 Nov | 14 Nowv 13 Nov | 12 Nowv | 1@ Nov |9 Nov |8 Nov |7 Nov |5 Nov

13 | 25 Dec | 23 Dec | 22 Dec | 21 Dec | 20 Dec | 18 Dec | 17 Dec | 16 Dec | 15 Dec | 13 Dec | 12 Dec |11 Dec | 18 Dec | 8 Dec 7 Dec 6 Dec 5 Dec 3 Dec

14 31 Dec

PART 3 - FLIGHT PLAN & PRE-START

Note: * = leap year containing 29 Feb (2004, 2008, 2012, 2016, etc.) 47



https://en.wikipedia.org/wiki/Aeronautical_Information_Publication
https://www.navigraph.com/FmsDataManualInstall.aspx
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PART 3 - FLIGHT PLAN & PRE-START
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PLANNING THE FLIGHT

FUEL

For a flight of approx. 290 nm, fuel planning can be estimated with the following graph from
MJClJavelin (http://majesticsoftware.com/forums/discussion/344/fuel-planning/p1), which he

Lester B. Pearson Intemational Airport (CYY.Z) = Montreal / Pierre Elliott Trudeau International Airport (CYUL)

D

obtained by programing a regression and an interpolation based on fuel consumption tables:

Imperial Units

Fuel for flight = Fuel Quantity for required distance (300 nm approx.) on graph below

= 1.3 tons = 2600 Ibs (or 1.3 tons x 2000 Ibs/ton)
Reserve Fuel = 2500 lbs (approximative figure)
Total (Block) Fuel = Fuel for Flight + Reserve Fuel = 5100 Ibs

Alrways:

CYYZ SiD

Note: An alternate way to calculate the fuel for flight is to use a fuel consumption of 1300 lbs
of fuel per engine per hour of flight. For an hour-long flight from Montreal to Toronto, the fuel
quantity would be: Fuel for Flight = 1300 Ibs/hour x 2 engines x 1 hour = 2600 |bs approx.

TRIP FUEL

Required trip fuel compared to air flight distance

45
40
35
30
25
20 e

15 o
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0 0 N43°40'36.18"  WO79°37'50.36" LESTER E. PEARSON INTL
72 158 MN44738'09.00"  WO0T76°12'37.89" MIGLO
69 116 N45"28'13.67"  WO73 4427 35" PIERRE-ELLIOTT-TRUDEAU INTL

A waypaint can be enabled/idisabled by clicking on it {fexcept first two and last two waypoints).

MIGLO STAR CYUL

Provided by -+ RouieFinder

Fuel quantity for Bombardier Dash 8 Q400

Fuel Time
Fuel Usage 2149 Ibs 01:02
Reserve Fuel 2562 Ibs 01:15
Fuel on Board 4712 lbs 02:17
Prescribed flight level
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http://majesticsoftware.com/forums/discussion/344/fuel-planning/p1

P L AN N | N G TH E F LI G HT Lester B. Pearson Intemational Airport (CYYZ) = Montreal / Piemme Elliott Trudeau International Airport (CYUL)

Q400

1D Frequency Track  Distance {nm) Coordinates Mame/Remarks
FLIGHT ROUTE (POTENTIAL)
CYYZ - 0 0 MN43°40'36.18" Wo0r9*3750.26" LESTER B. PEARSON INTL
The flight route we could take from onlineflightplanner.com is:
CYYZ SID MIGLO STAR CYYZ MIGLO - 72 158 M44738'09.00" W76 12'37. 89" MIGLO
CYUL - 69 116 M45°28"13.67" WOT3I 4427 35" PIERRE-ELLIOTT-TRUDEAU INTL

But what does it all mean? Here is a breakdown of this route:

PO S

* Depart from Toronto Lester B. Pearson Airport (CYYZ)
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g ? * Follow the SID (Standard Instrument Departure) route from CYYZ to MIGLO 2 fives, 274 nm
ﬁ ﬁ * Navigate to MIGLO VOR
ﬁ ﬁ * Follow the STAR (Standard Terminal Arrival Route) from MIGLO to CYUL Airways:
g IE ? * Land at Montreal Pierre-Elliott Trudeau Airport (CYUL) CYYZ SID MIGLO STAR CYUL
% 2 Provided b RouteFinde
W Y }'f RouteFinder
M WOAH, STOP RIGHT THERE! ‘
g UI! f Did you really think the flight plan would be that easy? No Sir/Madam!
f [TT] g We will spice things up a bit and slightly modify the flight plan. Why? -
g s ﬁ Because that simple flight plan will not force you to know how to plug in Map Sstelite - Algonquin o
ﬁ o f airways and use the FMS (Flight Management System) to do cool things —— Aedindd Terrebonne
g o g like giving you lists of waypoints already stored in the database. ) o :
/ / Huntswill
g E f Relax, we won’t do a complicated flight plan like Boeing’s custom “787- C
] = ] | shaped” flight plan. We will just modify a little bit the existing flight plan 4
72 /] p ght plan. Ju y g tlight p y
g A ? using Sky Vector, a great tool available for free online. See next page.
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PART 3 - FLIGHT PLAN & PRE-START
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PLANNING THE FLIGHT
FLIGHT ROUTE (ACTUAL) <- This is what we’ll use htt?o SK/Y/SXEeCCl?cEm /

The actual flight route we will take is:
CYYZ SID DEDKI Q913 IGSEB DCT MIGLO STAR CYUL

24237 N44°36.24' WT76°43.7 £ Layers [ &, Sign In

 Lics o N S/ e AP 2 2l AT
ute L-32 LI a8k { Enroute L-31 f&{ Montreal | Huron

o i Bt e Ny i i 73

£V

Write this route down. This is the one we will plug in the Flight Management System (FMS).

But what does it all mean? Here is a breakdown of this route:

* Depart from Toronto Lester B. Pearson Airport (CYYZ)
* Follow the SID (Standard Instrument Departure) route from CYYZ to DEDKI
* Follow Q913 airway

* Navigate to IGSEB VOR

* Navigate directly from IGSEB to MIGLO VOR (“DCT” means “Direct to”)

* Follow the STAR (Standard Terminal Arrival Route) from MIGLO to CYUL
Land at Montreal Pierre-Elliott Trudeau Airport (CYUL)

4 e A zv:

FlightPlan [ &= e
Aircraft[ TAIL# | % Spd(M082) AR[FL240] Fuel[ 0 | ¥
Departure| CYYZ | Toronto/Lester B. Pearson International £
Destination \W] MontrA®al/Pierre Elliott Trudeau Intemat
ETD Zulu[HHMM |(MM/DD)#  Local [HHMM ](MM/DD) 4
Dist: 283.0 ETE: 2:24 Burn: Routes ©

| DEDKI Q913 IGSEB -» MIGLO

(@Briefing & Filng ) (== Navlog) &

- >

TORONTO FIR CZYZ N

| MISTY 1 MOA
| LAKE

ONTARI O RESTRICTED \
A B e e B e SR RS ¥ “.: e



https://skyvector.com/

WHAT IS A SID AND A STAR?

A SID (Standard Instrument Departure) is a small initial route
which leads an aircraft from the runway they've just taken off
from to the first point in his/her intended route. An airport usually
has a lot of aircraft departing from it's runways. To save confusion
(and for safety), a busy airport will publish standard routes from
it's runways to the various routes away from that airport. This way
a controller can be sure that even if a steady stream of aircraft is
leaving the airport they will all be following in a nice neat line, one
behind the other (that's the idea anyhow!).

Q400

Standard routes are the preferred method to fly from airport to
airport. This is why we use a flight plan generator. Arriving at an
airport is just the same. The STARs (STandard Arrival Routes) are
also published in chart form and allow you to fly into an airport
using standard procedures. This way, less communication is again
needed with the controllers as (once you have declared your
intention or been given a route to fly by name) the controller and
you both know exactly how you are going to approach the airport.
The end of the STAR route will normally leave your aircraft at a
position where controllers can give you final instructions to set
you up for a landing.

SIDs and STARs are quite similar to highways; they have speed
limits and altitude restrictions at certain waypoints to make sure
the air traffic is flying safely and on the same trajectory. The FMC
(Flight Management Computer) will automatically try to respect
these restrictions.

In other words, you can see SIDs and STARs like road junctions in
the sky that lead to other waypoints and airways from or to your
desired airport. One airport has many SIDs and STARs.

Typically, SIDs and STARs are provided by the ATC (Air Traffic
Controller). Since we're doing a tutorial, | will just give you the SID
and STAR to plug in the FMC.

PART 3 - FLIGHT PLAN & PRE-START
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LEGEND > @ Alternate routing may be assigned by ATC as required.
- J - )
PLAN N I NG TH E DE PA RTU RE - SI D \T.'\[(:J[I»JCJT[LT\erT\‘XX[ ROUTE ,. \?\‘: S . e g:-l":g);g T ————

4
oo S_TOF B4R _ ( “. FACILITY 'O
These charts are for the SID (Standard Instrument Departure] °°° Emeterme See 10-9A for description of Hot Spots
' TERMINAL
T/\ Me. 3

from Toronto Pearson (CYYZ) to DEDKI. We intend to: MY consrauction area

Q400

1. Spawn at Gate B22 (personal preference)
2. Taxi towards runway 05 (orientation: 057) using taxiways

3, Alpha-Juliet (AJ), Alpha (A), November (N), Echo (E), ’FEDE){ TERMINAL

Golf (G), Hotel (H) and holding point H6. R | " Apron \
3. Depart from CYYZ using the SID from CYYZ to DEDKI v N

(DEDKI4) to a target altitude of 3000 ft (FLO30). CAT I/1L/TI >

HOLD
NOTE: the chart shows DEDKI3 (valid for November 2014) since

I could not find the chart for DEDKI4 (valid for January 2018).

I Therefore, we will assume DEDKI3 and DEDKI4 are roughly the
[ same for the purpose of this tutorial. n//u 7,
< 4. Climb to a cruising altitude of 24,000 ft During CAT I1/1II arrivals
()(?A Rwy 05 departures shall be
h RWY INITIAL GLIMB ALTITUDE & from Hé.
m Unless otherwise assigned by ATC: Climb heading 057 to 1000°. ;
05 | Climbing LEFT turn heading 047° or as assigned. EXPECT RADAR CATII/IT 2:R 05
1 vectors to ALKUT (or as assigned), then proceed via depicted route. HOLD . unway
m Unless otherwise assigned by ATC: Climb heading 057° to 1000°. H H
Q6L/R | Continue climb heading 057 or as assigned. EXPECT RADAR (hOIdlng pOInt H6)
m vectors te ALKUT (er as assigned), then proceed via depicted route. Unless otherwise
. _ - " " N assigned by ATC
m Unless otherwise assigned by ATG: Glimb heading 237% to 1100, MAINTAIN 5000° =™
23 Climbking RIGHT turn heading 245° or as assigned. EXPECT RADAR O.(
vectors to SAVUR (or as assigned), then proceed via depicted route 8—(
Unless otherwise assigned by ATC: Climb heading 237° to 1000°. E E':i
24L/R | Climbing LEFT turn heading 235° or as assigned. EXPECT RADAR (] o<
vectors to SAVUR (or as assigned), then proceed via depicted route = :E_<
z This SID requires minimum climb gradients of: = ;N ! wmlg 77 J ! I I | !
Rwy 06L: 220" per NM to 1100°. — | 2 -37. WO79-37.4 Apron Procedures WO079-37
Rwy OB6R: 210" per NM to 1500°. 3: SID towards DEDKI m‘:ﬂ'&% 2T 8 SATELLITE p— )
- SANIN Wore 26 =< 2O I -All aircratt must contact applicable -
I Gnd speed-KT 75 [ 100 [ 150 | 200 | 250 | 300 N44 04.7 WO77 259 S - e m sgeons|= TERMINAL Apron Advisery prior to engine start -l
210" per NM 263 | 350 | 525 | 700 | 875 1050 Aircraft flight planned FL250 0, ; 2 33.,°85582 = 5. 3 at gate, entering apron, pushback or taxi.
n 220" per NM 275 | 367 550 [ 733 [917 [1100 or above advise ATC if unable to 'p.\q’p!\\, “Fotasa . I |22E3 gesi|™ |- N43-41.2 -Minimum breakaway power to be vsed.
— cross SANIN at or above FL250 0‘&*\// ‘%{' \'\, g 2 % zsZs3g ;;_“
h :x}-:zo’\.“(,\@b\ wWo7e 122 T |55 29 EEEEE = ‘ Taxilane between 3C and 4C
bql-éf g@.’\‘“" - P glieg<ise ]2 restricted to aircraft with wingspans
Q S OF A — glz5. z%g2 [ e
I {.-\}G«lb- 8 A =1 LE R B AG 118'(35.9m) or less.
At or ablove -7 v 0 9™ ?-1"V<WPRAKAM o A |z H g é E % = } A2
w — 1000 DEDKT o _J\,_..--"ﬁﬁAM )" N4 013 wmlzel 2z 3 2| im 0 Asphalt apron surface east of pos
i o 2B TREEE woze 297 B 222 = . FI& RO o d stricted
-_— _— N43 414 P \ (DEDKI> 7/ - ——ezf I » IO n Y 3G and 6F to 101A restricted to a
1 At or sbove 'ﬁ?%ﬁ'é WOT8 431 ,’-QL{""@S-* Y SO[%E5 £ | & g v wiith a wingspan of 93" (28.4m} ([
W079 02.1 091°= 14 "'"-""098’+ TULEG AV TULEG ) 8 § %g ] 8 e groless‘and an aircratt load rating
\ ) - o ) « OF eSS,
“ \_;n"(_:_ (DEDKI3.TULEG) ;- NA3 43.9 WO076 43.2 5 s % z . AT™ Outer,/East I«
<% = v 7 g3 2 a .
I V096> N43 54.3 [T ) 3 2 @ % (1 restricted to
o CANADA_____pNOTT 108 —|i: g 2t & 170.5" (51.97
- TED STATES a b
mM P P e UNITED e p “Na3-41°. ’, Ou
At or above ‘-3\", ()Eb: > SEKIT ;E W LOST COMMS "9 LOST COMMS "9 LOST COMMS "W LOST COMMS "9 LOST COMMS 77: g. 2 2 » R ., A% 9C
I 10007 Ni‘;ggg Nw??g‘izé?? 2 On recognition of failure 20 minutes or less = 5 o = N to
z W079 35.2 - 5 after take-off and in IFR weather conditions, = E e e . at
. = proceed as follows = “ % a a
< ’ 1. Select transponder code 7600; ‘ B o = ° ®.
Direct distance from Toronto/Pearson Intl to: £ 2. Beyond 10 NM from C¥YZ proceed directly on course; 5 % ; (@] B B2 =g
m ALKUT 17 NM & 3. Do not climb above last assigned altitude for 5 3 = < " o ””‘
SAVUR 11 NM .; minutes after recognition of failure, then; S w o - = -
2 4. Climb to flight planned altitude. = o E
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Q400

PART 3 - FLIGHT PLAN & PRE-START
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PLANNING THE

APPROACH - STAR

These charts are for the STAR (Standard Terminal Arrival
Route) from MIGLO to Montreal Pierre-Elliott Trudeau
(CYUL). We intend to:

1.

N

Come from MIGLO waypoint

Fly from MIGLO towards the HABBS3 arrival route.
Follow the STAR (MIGLO -> REEDO -> IGVUD -> KAVSU ->
ARVIE -> HABBS -> XULTA)

Follow the approach towards the runway, guided by the
CYUL airport’s ILS (Instrumented Landing System).

Land at Montreal (CYUL) on runway 06L (orientation:
060 Left)

HABBS

RWYS QEL/R, 10
At or below
000"

1 264 e de TR T

0
—— -—-T L)
AV\I'OH’!‘:) T EVE)EM \“ of
{f\ ARVIE
3.‘1’"\,_/.{
REEDO 'A‘:" CANADA
RWYS O6L/R. 10 Q1‘5.,‘, ™ — e e e 8 e
27 or belo IGVUD g UNITED STATES
w .
FL330 Y Kavsu
7 i el
\ -~
I":' k"’i I/I:’I,
‘l “5";'-;"' f__o ,1/
MIGLO R T
[r.as bl o
5 (4
el .,'S.-'f v DAVDA
e )
.-""% A
vgy*“ o/
ws‘ ;J\" 400
5.0 il E
/\;‘\Q o8 —WATERTOWN—
b A
" 1008 ﬁRT]
‘
/ m_f--"' N&3 37.1 Wo7Ta 03,

Fun fact: The HABBS STAR name
actually comes from the Montreal

Canadiens hockey team, nicknamed
the “Habs”.

o JEPPESEN\ONTREAL, QUE

24 FEB 17 ~To o

CYUL/YUL —wJEPPESEN MONTREAL, QUE
-TRUDEAU INTL 2 avc1s  (11-1 [LS DME or LOC DME Rwy 06L
O-&TIS QUEBEC Radio MONTREAL Arrival
133.7 [ Frencn 127.5) 123.55 ‘ 118.9 1269 132.85

MONTREAL Tower Ground
119.3 119.9 124.3 121.0 121.9
oL Apeh Crs BIRPO DAH) AptElev 118 / \
109.3 057° 12107112 | | 298 (200! mzE 98’ -'s:mo \ 2000 .

BRI EFIN L 3R

missen apcH: Climb to 700" heading 057°. Climbing LEFT turn to
3000" heading 358°. LEFT turn direct to YUL VOR.

Alt Set: INCHES

Tranz level: FL 180

Trans alt: 18000

1. Radar or RMAV required. 2. SAFE ALTITUDE WITHIN 100 NM 7400°. 3. LOC relizble

Nk
\ nun/

\10-28) only within 10° e:lher side of centerline. 4. Procedure turn NOT AUTHORIZED. MSA YUL VOR
J } MISSED A.:‘CH Flx MOT TO SCALE ' !
1. RNAV 1 - D/D/I or GNSS required. P |
2. Safe altitude within 100 NM 7400". CY(Rj-601 7 ’{‘&N;R\EUALL
3. Fweys 24L/R, 28: For non GNSS equipped aircraft, YJH DME must be operational. e 1 /’ | .
_ H I 728
! \ J"Q | A
HABBS 3 ARRIVAL i L————————-———————-l‘
(HABBS.HABBS3) H 1
TIDAS. &5 :
MAX 220 KT ™ 5 199"
Between L -
4000 & 2300 [ p] ﬁf’j“f
FACF)
ALWAR
At or sbove
3000°
.
2 .
[ *
s
> i 1} 853"
7 Tovar ! XULTA ey N
\ At or below RUDSU 1 D129 [UL l'q|l
000’ T 74-0 73-50 73-40 A
FACE] [ MAx 220 KT | 4 T30 ita
XULl:A FULFO Between XULTA IPVAN BIRPO
P At or above 40007 & 1300° D12.9 IUL D5 5.5 L Dl.'l 2
a0 30007 3000° 057" s1210° i
1500° —-—»-:tt.. [RwasL]
I 14007 05;»0 - - TCH 56
MDA
| 7.4 2.0 W\I TDZE 98’
Gnd speed-Kis 7o o0 100 | 120 | 140 | 180 ALSF-TT P
G5 5.00°| 377 | 478 | 531 | 637 | 743 | 849 : 700" | gg7+ (3000 358*
MAF 2t B0.2 1L ar + hag m hdg
BIRPO ta MAP 3.3 250 2:12 | 1-50) 1:30 | 1-35] 1-14

STRAIGHT-IN LANDING RWYD&L

ILS DME

paH) 29872007

LOEC (G5 out) DME or
LOC (GBS owt) VOR

woaw 4807 (382"

FULL

T M
I HIALS out vl

CIRCLE-TO-LAND

L MDAH
% |9:c 620" ;502 - 117
[ © | 2 VborVa v 50061 -
<| mve 2berla R 53 140|620 (502 -2
> 185 | 720" (s02') -2




PLANNING THE FLIGHT - SUMMARY

So there it is! This is more or less all the information you need to plan your flight!

| FightPlaninputtormc | | CYYZ SID DEDKI Q913 IGSEB DCT MIGLO STAR CYUL

e A T Ao Pl NI RS SR 5 055 AN 2 IR = e TR e ; e VL BT ¢ K i Wy Wl W, % B o R i o 0 2 RN M W G a7 Tt OB i I N WA
e v A R Sl 7S - N S g L SEoNy “‘1“, e A foord Hi K Encou fLlcoaLo)

Q400 I—#—

P Enroute L-32) { Enouts L31 K
World Lo route32 wwm <{ Enroute L-31 %. Huron
%

{ ‘» : 7" “L_(v‘.
\ '.Q\\' :
; Tz -
N\ I
o cewac gl (.
At SOVl PR E
Wosszain iy
FlightPlan D=2 2 0= & %
Aircraft[ TAIL# | % Spd(M082] Ait(FL240] Fuel[ 0 |
Departure [ CYYZ | Toronto/Lester B. Pearson International £
. Destination| CYUL | MontrA®al/Pierre Elliott Trudeau Internat (\;
€ ETD Zulu[HHMM (MM/DD]#  Local[HHMM |[(MM/DD] 8 “’g"
S Dist283.0 ETE 2:24 Burn: Routes © K SR
ad
»| DEDKI Q913 IGSEB > MIGLO

NNl

e

ity @ 059" donm _ igeemy
£ W

ONTAR I O ReESTRICTED \
e e
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MCDU/FMC IN'ANUTSHELL Fun fact: FMS installed on the Q400 is the UNS-1E by Universal Avionics

_ . _ _ _ Systems Corporation. It differs significantly from the usual Thales or Rockwell
MCDU, which encompasses various systems such as the FMC system.

Q400

MCDU: Multifunction Control Display Unit

FMC: Flight Management Computer

Fundamental component of a modern airliner's avionics. The FMC is a
component of the FMS (Flight Management System), which is a specialized
computer system that automates a wide variety of in-flight tasks, reducing
the workload on the flight crew to the point that modern civilian aircraft no
longer carry flight engineers or navigators. A primary function is in-flight
management of the flight plan. All FMS contain a navigation database. The
navigation database contains the elements from which the flight plan is
constructed. The FMS sends the flight plan for display to the Electronic Flight
Instrument System (EFIS), Navigation Display (ND), or Multifunction Display
(MFD).

MCDU DATA PAGE

55
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MCDU/FMC IN A NUTSHELL

FMC -> Flight Management Computer

*  DATA : Obtains information and status about the FMS, Navigation database and
attached sensors. It also has the “SERVICES” page which is used to simulate ground
crew behavior such as setting a GPU (Ground Power Unit), or removing/installing
landing gear locking pins.

*  NAV : Displays navigation data pages.

*  VNAV : Vertical Navigation page allows a pilot to define a desired vertical flight
profile along the flight plan route. It also computes deviation from that profile.

* DTO : The “Direct To” key allows the pilot to alter his flight plan.

*  FUEL : displays fuel and weight pages.

*  FPL:The “Flight Plan” pages access waypoints, stored arrivals, departures, SIDs,
and STARs.

*  PERF: The “Flight Performance” page displays in flight performance information
(read-only).

*  TUNE : Selects and stores preselected frequencies for each radio.

LSK: Line Select Keys

Q400

*  LIST : Displays a list of options during data entry

* MENU : Displays a list of alternate formats or options for the FUEL, FPL, NAV,
VNAV or TUNE pages when selected. When the MENU key is active, the letter “M”
will appear in a box on the title line of the selected page.

*  PREV/NEXT: Cycles through previous and next page of selected FMC page
*  BACK: Backspace (deletes text)

*  MSG: Displays messages

*  ON/OFF DIM: Turns ON or OFF Flight Management Computer

*  ENTER: Enters data

56
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ANUAL PRODUCT PAGE ACCOUNT INFO (&) (X)

WEIGHT&
/ SOUND / BALANCE

The Q400 is steered on the ground by using a tiller. COCKPIT /o) \GHT CONTROLS /- :CONTROL=
CONFIG

~

However, in Prepar3d or FSX you cannot map a joystick axis to your nosewheel steering tiller:
it’s a limitation of the sim itself. In order to steer the aircraft, Majestic programmed different

options available in their own custom Control Panel; you can either use the mouse to click and MASS & FUEL: ¢ Kg  ATMOSPHERIC PRESSURE: " hPa | COCKPIT STATE: " DEFAULT
. . - . . @ Lbs & n % COLD AND DARK
drag on the tiller lever, or yqu can have the tiller axis mapped to your stick aileron control. | / /V /ﬁeomme
suggest you use the latter option. € READY TO TAXI
" READY FOR TAKEOFF
1. The Control Panel will not work properly if it is not run in “Administrator Mode”. Make sure PAUSE ON TOP OF DESCEND: & OFF VIRTUAL COCKPIT MODEL : & WITH HUD
. © ON € WITHOUT HUD
you have the Control Panel executable “mjc84cspan.exe” property “Run the program as an
administrator” ticked (right-click file & click “Properties” tab). This executable is available in: ANUAL PRODUCT PAGE ACCOUNT INFO (&) (%]
= C:\Program Files\Lockheed Martin\Prepar3D v4\SimObjects\Airplanes\mjc8q400\cpan i
5 2. Open the MJC8 Q400 control panel (mjc74cpsan.exe file) before starting Prepar3d ~INES / / / /
“ H ” H “ H n” / /
. SHARED / FLIGHT ENGINE WEIGHT &
- a) Open” m jc84cspan ex9:’ anq go in “Flight Controls” tab e / Gt/ oo (NN Sl / souno / ¥mes
P b) Click “Ailerons+Mouse” option TS
' c) Click “Apply” /ﬂ
Wl d) You can now start Prepar3d with the desired steering control mode set.
ﬁ ELEVATORS: hd POSITION: | 32768 | SENSITIVITY: CENTER:
m & mijc84cpan Properties * SR INPUT
AILERONS:: v POSITION: | 32768 | SENSITIVITY: CENTER:
L - - - - QUTPUT INPUT
“ General  Compatibity Securty  Detais  Previous Versions RUDDER: v POSITION: | 32768 | SENSITIVITY: CENTER:
OUTPUT INPUT
z m'ﬁnﬂﬁgrﬁg '22;;;?;:&3 o on this version of Windaws. TILLER: Ll POSITION: [0 | SENSIIVITY: CENTER:
< Run compatibility troubleshoater BRAKE LEFT: 7 - POSITION: Dmpm ON: OFF:
How do | choose compatibility settings manually? BRAKE RIGHT: r POSITION: | 0 ON: OFF:
J OUTPUT INPUT
n Compatibility mode
[ Run this program in compatibilty made for: STEERING CONTROL MODE: ~ MOUSE ONLY
h Windows 8 & AILERONS+MOUSE
: r SPOILER AXIS
u Settings
[ Reduced color mode
J 8bit (256) color © Copyright MAJESTIC SOFTWARE .2012-2015
“ [ Run in 640 x 480 screen resolution a . . . . . . .
I [ Overide high DP! scaing behavor. &« v A » PC Charles » Local Disk (C:) » Program Files » Lockheed Martin » Prepar3Dwd » SimObjects » Airplanes » mjc8qd400 * cpan
Sealing performed by -
it Mame Date modified Type Size
Applicat YP
M — #F Quick access
h [ Disable fullscreen optimizations res 2017-11-24 9:03 AM  File folder
Run this program as an administrator B Desktop ’ E mjcidcpan 2015-12-02 %:25 PM  Application 312 KB
z * Downloads -
< B Change settings for all users le [£| Documents *
n &= Pictures -« 57
QK Cancel Apply
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In Prepar3d or FSX, you will generally spawn with your engines
running. A “cold & dark” start-up means that your aircraft is in an
unpowered state with engines and every other system off. Here is the
procedure to spawn in such a state:

SPAWN COLD & DARK % T o
: A5 f o breakam sed.

1. Spawn like you normally would at Gate B22 in CYYZ (departure
airport) in the MJC8Q400
2. Set cockpitin cold & dark state
a) Engage Parking Brake lever (AFT = ENGAGED)
b) Set GEN1, GEN2, BUS FAULT RESET, and EXT PWR
switches to OFF
c) Set STBY BATT, AUX BATT, MAIN BATT and BATTERY
MASTER switches to OFF (in that order)
d) Set MAIN BUSTIE to TIE

R
O)

‘ "‘.‘]:; ' !!
LT

-

7
?
2
2
2
2
2
2
2
2
2
2
2
2
2
1
17
<y
7
wp
w [
e [
3
1
z)
ny

2
o
=47
5
=V
7
=

7
o
27
ey
s
7
%




?
g
%
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
%

Q400 +

PART 3 - FLIGHT PLAN & PRE-START

7
g
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
%

LOAD FUEL, CARGO & PASSENGERS -7

We will dynamically set our fuel, cargo and passenger
loads using the Majestic Control Panel.

3. Open the MJC8

(mjc74cpsan.exe file)
a) Open “mjc84cspan.exe”
b) Goin “Weight & Balance” tab

4. Set fuel loads (we will use 8000 Ibs takeoff fuel and
5100 trip fuel, leaving us 1900 lbs extra fuel)

5. Set baggage weight (2000 lbs for this flight)

6. Set number of passengers (58 in our case) through
the PAX sections and make sure that the TOM, LM
and ZFM are within the Trim Envelope

7. Click “Calculate”

8. Verify that the Takeoff Mass, Landing Mass and
Zero Fuel Mass are all under their respective MAX
limits as shown on the graph.

9. Once Weight and Balance configuration is deemed
correct, click on “Send Data to Flightsim” to set the
loads on the aircraft.

Q400 control  panel

e

» PC Charles » Local Disk (C:) » Program Files » Lockheed Martin » Prepar3D w4 » SimObjects » Airplanes » mjc8gd00 » cpan

Mame Date modified Type Size
# Quick access
res 2017-11-24 %03 AM  File folder
[ Desktop . . i} o i
2 mjcBdcpan 2015-12-02 %25 PM  Application 312 KB
‘ Downloads

@ Documents

% % %

| Pictures

JC8 0400

SHARED / FLIGHT

DOI: Dry Operating Index (position
of CG @ Dry Operating Mass)

\

COCKPIT

This executable is available in:

C:\Program Files\Lockheed Martin\Prepar3D v4\SimObjects\Airplanes\mjc8g400\cpan

CONFIG SYSTEM

seclion

ANUAL PRODUCT PAGE ACCOUNT INFO (&) (X)

“ Weight and Balance Page

/ FLIGHT /ENGINE
CONTROLS / CONTROLS

/ SOUND /
/ WEIGHT &

BALANCE
AR —S—

Baggage weight

Takeoff Fuel: Fuel at
moment of takeoff

TOM: Takeoff Mass

/

/ \

BAGGAGE SKCTION PAX SECTION e
MASS [LB] DAA \SUMM [1B] MAX MAX MAX

FWD 20 908 0A[12] 18 OoC 24
AFT  [2000] [] 2000 3619 | OB 20 0D 14 tr,o_-
MASS [L8] VOTAL PAX 58 -
DOM 40633 ] DOI[ %456 | MASS [1B] 55000 -
MAX TOM J

MASS [8] MAX
™~ 10 FUEL 11724

Trip Fuel: Required fuel for
duration of flight

/TRIP FUEL 11724

gl ool )

1]
[-]

Calculates T/O & Trip Fuel

MAX LM Number of s
MAX ZFM Passengers )

45000«
FINAL WEIGHT & BALANCE E i

oy
et

/lzrm

ZFM: Zero Fuel Mass

I N

LM: Landing Mass

USEFUL LOAD

MASS[ ] INDEX MACY MASS[ ] MAX “7

PAX 10843 ZFM | 108. 36.5 53502 57999 T
BAG 2020 TOM | 10s. 36.5 61502 | 65199 0
TRAFFIC LOAD 12863 LM | 107. 36.5 56402 62000 T
UNDERLOAD 3697 5

[

Sends Fuel/Weight
Configuration To Simulation

> SEND DATA TO FLIGHTSIM

Trim Envelope Index

T ! T T

T T T T
a0 a5 20 95 100 106 110 115

/ Trim Envelope Index Units [index]}

VCarmerinht MA IECTIC CAETWARE 2n19.29Mc
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POWER UP AIRCRAFT

0. On Overhead pane onbp ery po
et BA A A BA A BA O
00 orde
o B e to
Pre g a e O g O
O e peg e OT Auto B
O ONA oNe D e 0 CO ground po
P O
PO P Dy pre g d holding the "D O
o on o e D
0 O B 0 complete
O e "A P e once
aisp a
a Pre e D DATA™ b 0
e O e O € grounag
page
O e P Q 0 ground po
D en aisp A P
O ONAL: On overhead p O e P
onne 3 0 GP
ONAL: O e pag O D
C O a
O ep 0 oug optio
m:
”
‘,

=

\ WE
WK W 1

AN

Note: In real life, when using external power, the pilot switches the battery switches OFF after switching to the external battery source. This
helps protect batteries from depleting while the ground power unit is in use, or from GPU surges, or in the case of a weak @PU which will

make the batteries “discharge” into the GPU. For simplicity’s sake, we will simply leave the batteries ON.




POWER UP AIRCRAFT

Fun fact: the engines of the Q400 can be started either with the APU (Auxiliary Power Unit) or with an external electrical power source like a GPU (Ground Power Unit). The aircraft start-
up procedures vary from company to company. There is a debate as to whether you should use the GPU or not.

Q400 I+

The APU of the Dash 8 Q400 are considered by some to be fragile and unreliable. It supplies electrical power and bleed air, while the GPU provides electrical power only. Why would we
need to use a GPU then? Well, a reason for using the GPU when the APU is running is to lessen on the load on the APU. Certain Canadian airlines will use the APU for air conditioning and
the GPU for electrical power during the engine start. The Q400 uses electrical starter generators instead of a pneumatic starter, meaning the engines can start with electric motors
cranking the engines instead of a starter powered by APU bleed air like standard airliners like the Airbus A320 or the Boeing 737.

Therefore, for simplicity’s sake, we will use both the GPU and the APU in our tutorial, even if real life procedures are a bit different. Keep in mind that this tutorial is done within the
scope of a simulation and should not be used for real life operation of the aircraft.

i Ml
. v ‘i’

XN

Ground Power Unit (GPU) Auxiliary Power Unit (APU)

61
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CHECK LANDING GEAR PINS

14. Go on MCDU “DATA -> SERVICES -> EXITS” menu to open doors to
communicate with ground crew personnel
a) In DATA -> SERVICES page, click “EXITS” LSK
b) Click on the LSKs next to FWD PAX, AFT PAX, AFT BAG, and
SERVICE doors to open them (or use the “LSHIFT + E” key
binding)
c) Doors will now be open
15. Click on “RETURN” to go back to the “SERVICES” page
16. Make sure the landing gear pins are removed
a) If the GEAR PINS option shows “GND OPS ONLY”, this means
that either the parking brake is not set or that doors are not open
b) If the GEAR PINS option shows “INSTALL”, this means that the
landing gear pins are removed and are stored in the bag with red
flags behind the copilot’s seat. Your landing gears will now deploy
or retract normally. In that case, you can proceed to the next
page
If the GEAR PINS option shows “STOW”, this means that the
landing gear pins are still installed (notice the empty bag behind
the copilot’s seat). Your landing gears will remain locked in their
current position no matter what you do with the landing gear
lever. In that case, you should click on the LSK next to “STOW” to
stow the landing gear pins.

Landing Gear Pins
Installed
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AHRS & IRS ALIGNMENT

17. The AHRS (Attitude & Heading Reference System,
which drives the flight instruments) alignment
starts immediately when the battery switches are
ON. The alignment phase is on-going when the
ATT/HDG ALIGN light illuminates and lasts between

45 sec and 2 minutes.

. The positional information of the navigation
systems are provided by GPS and/or VOR-based
RNAV, which do not require any alignment. The IRS,
on the other hand, acts as a short time supplement
to the GPS in this aircraft. If you see the “GPS
INTEG” caution on the PFD (Primary Flight Display),
this means that the FMC is not turned on.

. Make sure the IRS (Inertial Reference System)
switch is set to NAV. If it’s not, set it to OFF for 5-10
sec, then set it back to NAV to restart IRS
alignment. You can monitor the alignment process
in the second DATA page of the FMC by pressing
the DATA button two times.
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a)

b)
c)

a)
b)

FMC SETUP — FLIGHT PLAN

17. Initialize the FMC (Flight Management Computer) if
you have not done it already

Power up FMC by pressing and holding the
“DIM ON/OFF” button on the MCDU.

Wait for FMC BIT (Built-In Test) to complete
Click on the “ACCEPT” LSK (Line Select Key)
once the INIT page is displayed

18. Go on FMC (Flight Management Computer) and
initialize your flight plan

Press the FPL page button

Type “CYYZ” (Pearson Airport) on the
MCDU keypad and press “ENTER".
Click LSK next to “ACCEPT” on the
confirmation screen to validate entry.
Type “CYUL” (Trudeau Airport) on the
MCDU keypad and press “ENTER".
Click LSK next to “ACCEPT” on the
confirmation screen to validate entry.
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FMC SETUP — FLIGHT PLAN *

(DEPARTURE)

AN

LEGEND
TYPICAL LOW
VISIBILITY TAXI ROUTE

STOP BAR

CENTERLINE LIGHTING

CONSTRUCTION AREA

19. Go on FMC (Flight Management Computer) and set up your
departure parameters

a)
b)
c)

d)

Press the FPL page button

Press the MENU page button

Select LSK next to “DEPART” to enter Departure sub-
menu

Type desired runway selection number (runway 05 in
our case, so we type “1” since it is selection item
number 1) on the MCDU keypad and press “ENTER”

CAT I/11/111
HOLD

HE
Q‘) AHf‘h/

Rwy 05 departures sh:
from Hé.
CAT 11/11
HOLD Runway 05

'\_\__,Q\

\\‘/ K

During CAT II/1IT arrivals

hall be
Hé

(holding point H6)

43
q@ HANGAR

DE-ICING
FACILITY

|A|'erna1& routing may be assighed by ATC as required.

RUNWAY INCURSIOMN HOT SPOTS

[t}

See 10-9A for description of Hot Spots

TERMIMAL
Me. 3

TERMINAL

Ne. 1 Apron
Tower

WO79-37 4 WO079-37

-All aircratt must contact applicable
Apron Advisory prior to engine start
at gate, entering apron, pushback or taxi.
-Minimuem breakaway power to be vsed.

T
Apron Procedures

TERMIMAL
Ne. 3

Taxilane between 3C and 4C
restricted to aircraft with wingspans
b 118°(35.9m) or less,

Asphalt apron surface east of pos
5G and 6F to 101A restricted to a
with a wingspan of 93" (28.4m) |[
or less and an aircratt load rating

8.0 or less. .
Outer/East |¢

o restricted to
170.5"(51.97

';.rV"“x
Gate B22

SMIO
L

111

126
124 1012
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FMC SETUP — FLIGHT PLAN

(DEPARTURE)

20. Go on FMC (Flight Management Computer) and set up your
departure parameters for the SID (Standard Instrument
Departure)

a) Type desired SID selection number (DEDKI4 in our case,

so we type “6” since it is selection item number 6) on
the MCDU keypad and press “ENTER”

b) Type desired SID transition selection number (Runway
05 in our case, so we type “1” since it is selection item
number 1) on the MCDU keypad and press “ENTER”

c) All departure data is now entered in the FMC.

d) You can click on the FPL page button to verify new
entries.

RWY INITIAL CLIMB

ALTITUDE

Unless otherwise assigned by ATC: Climb heading 057° te 1000°.
05 Climbing LEFT turn heading 047° or as assigned. EXPECT RADAR

vectors to ALKUT (or as assigned), then proceed via depicted route.

Unless otherwise assigned by ATC: Climb heading 057° to 1000°.

06L/R | Gontinue climb heading 057° or as assigned. EXPECT RADAR

vectors to ALKUT (or as assigned), then proceed via depicted route.

Unless otherwise

assigned by ATC:

Unless otherwise assigned by ATC: Climb heading 237° to 1100°. MAINTAIN 5000° —
23 | Climbing RIGHT turn heading 245 or as assigned. EXPECT RADAR =i ]
vectors to SAVUR (or as assigned), then proceed via depicted route o gg
Unless otherwise assigned by ATC: Climb heading 237° to 1000°. E ﬂm 20
24L/R | Climbing LEFT turn heading 235° or as assigned. EXPECT RADAR o
vectors to SAVUR (or as assigned), then proceed via depicted route = -
This SID requires minimum climb gradients of: —_ 3 i
Awy 06L: 220" per NM to 1100°. = = 2
Rwy 06R- 210" per NM to 1500° SID towards DEDKI SANIV mielo 2 ¢ =
< A | eorm oy
Gnd speed-KT 75 100 | 150 | 200 | 250 | 300 N44 04.7 WO77 25.9 W076 12.6 Wi MM |y rne mao 35
. >EJ
210" per NM 263 | 350 | 525 | 700 | 875 (1050 Aircraft flight planned FL250 o&\'c:. 2 m 33 aﬁgg;
220" per NM 275 | 367 | 550 | 733 | 917 |1100 or above advise ATC if unable to xd \, {}omm =AY 3h:
- " cross SAMNIN at or above FL2S0 } 44 28 6 g % PE £-0
‘ At or above o ”o’\-ﬁ WP wozs 22 & > [352g8578L
’ \‘.ﬁé“’ UL\ - g |Eegsigsge
[l E31 = g
ST “qu”-:_ Sy RAKAM 5 [25F 8 B
DEDKI oo . AKAM ¢ Na4 013 Mz 2 35 4
h R RN 82 50 ¥
. N43 41.4 1 A7 =TV iSRS woze 297 E__fo2g T o 7
At or above lﬁ?%‘f% W078 43. I 0‘1 Q&Bdr \ > = O EE,‘; g
. = m a
N&3 38.7 098’ LEG TULEG Oflégd £ =
Wo7e 13.8 (DEDKI3.TULEG) | = <" NAZ 43.9 W76 43.2 =|czz 3
—|zo3 o
< 7 NA3 543 - |2zE 3
CANADA SWO7T 19.8 r @;i - =
— TES - 4 @
<\r‘ s “UNITED 5TA £ :
At or sbove #D%b > SEKIT 5 W LOST COMMS "W LOST COMMS "W LOST COMMS "W LOST COMMS "W LOST COMMS Vg g i %
10007 N‘i‘;%"‘g wqu‘ai‘?? S On recognition of failure 20 minutes or less T = ]
Wo79 35.2 % after take-off and in IFR weather conditions, = = §
B = proceed as follows: = i
’ . Belect transponder code 7600; { S
Direct distance from Torento/Pearson Intl to: 2 2 Beyond 10 NM from CYYZ proceed directly on course; 5 %
ALKUT 17 NM F 3. Do not climb above last assigned altitude for 5 f =
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FMC SETUP — FLIGHT PLAN

(ARRIVAL)

22. Go on FMC (Flight Management Computer) and set up your
arrival parameters for the STAR (Standard Terminal Arrival
Route)

a) Type desired STAR selection number (HABBS3 in our
case, so we type “2” since it is selection item number 2)
on the MCDU keypad and press “ENTER”

b) Type desired STAR transition selection number (MIGLO
VOR waypoint in our case, so we type “3” since it is
selection item number 3) on the MCDU keypad and
press “ENTER”. In other words, we will enter the STAR
from the MIGLO transition point.

¢) Type desired approach selection number (I06L ILS in
our case, so we type “1” since it is selection item
number 1) on the MCDU keypad and press “ENTER".

d) All arrival data is now entered in the FMC.

e) You can click on the FPL page button to verify new
entries.

HABBS
RWYS 06L/R, 10

At or below

RW¥S 24L/R, 78
At or below
16000°

100 =

109.8 AR

/‘:‘P:\: e WATERTOW
& oW
! s /"4—0 Nﬂ

W43 37.1 WoTo 03.9

aBAL
AVE!
U

e EPPESENMVONTREAL, QUE

24 FEB 17
[EEF 2 Mar |

\10-28

1. RNAV 1 - D/D/T or GNSS required.
1. Safe altitude within 100 HM 7400°.
3. Rwys 24L/R, 28: For non GMS5 squipped aircraft, YJH DME must be operational.

26.4 s . -
- ;"‘C%BE

----- Y %4
o) 53 L)
Av\roﬂ{:’ AVVON Hage: }.ﬂ
- ARVIE
o
REEDO e N
- £/ . CANADA
> A
At or below IGYUD - UNITED STATES
FL330 3 KAVSU
bl A
el
I| /‘3/
* 1.-
pb il /-‘; ,-’f
MIGLO = PP
et b B
S e sLw ¢ DavDA
W ,—ﬁ&
"‘J ,/
-
S48 455
CR ot
b

HABBS 3 ARRIVAL
(HABBS.HABRS3)

TIDAS
MaAx 220 KT

&5
B,
Between
A000" & 2300 =

LONNA

4 <
( AGNAG )
VEVKU ]
-~ iy

r‘)‘\'- 1027 RNAV (GNSS) RWY 28

FACF)

ALWAR

At or above
30007

TOVAT
At or below
000"
[FACF]
FULFO
At or abowe
ELLT

FACF)
XULTA

At or above
30007
'

o

GAUTI

16.0 -—{}-]—[E;-'m

\

RUDSL

MAX 220 KT

Between
4000° & 19007
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a)

FMC SETUP — FLIGHT PLAN
(COMPLETE ROUTE)

23. Go on FMC (Flight Management Computer) and set up your
remaining waypoints and airways

Press the FPL page button and click NEXT button to show
page 2

Click on LSK next to the next waypoint after DEDKI to
select it (it should be a discontinuity reading “NO LINK”
in flashing amber).

Press the LIST button

Click on LSK next to the AIRWAYS sub-menu

Type desired airway selection number from DEDKI
waypoint (airway Q913 in our case, so we type “1” since
it is selection item number 1) on the MCDU keypad and
press “ENTER”

Type desired next waypoint selection number after
DEDKI (IGSEB VOR waypoint in our case, so we type “1”
since it is selection item number 1) on the MCDU
keypad and press “ENTER”.

IGSEB waypoint has now been added after DEDKI and
will be accessible through airway Q913

We will now have to check for discontinuities

CYYZ SID DEDKI Q913 IGSEB DCT MIGLO STAR CYUL
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FMC SETUP — FLIGHT PLAN AT i =,
(CLEAN UP DISCONTINUITIES) : ok,

/7’ -
p

24. Go on FMC (Flight Management Computer) and remove remaining = = oneVY’ )
discontinuities from the flight plan N

a) Click on LSK next to the next “NO LINK” waypoint (in our case - . “NO LINK”
o et
after IGSEB). s ust \* DELETED!
b) Click on LSK next to “DELETE” two times to delete W > | O m ek

discontinuity between IGSEB and MIGLO. ‘ - » e\ \ > oeF TV
c) Click on NEXT button until you reach page 4 of the FPL menu. p= - : -
d) Click on LSK next to the next “NO LINK” waypoint (in our case
after XULTA).
e) Click on LSK next to “DELETE” two times to delete
discontinuity between XULTA and the I06L approach fix.
f)  Most discontinuities should now be removed. You can cycle
through waypoints by pressing the “FORMAT” button while ,
being in the FPL page and pressing “NEXT” or “PREV” to cycle W
through waypoints on the MFD. Press the “FORMAT” button - v \

again to return to the normal navigation display. R b K
— - O

\ |
h\{ \{“p. < \'\E“\\ 3

TERR ON
DATA | NAY | YNAY! DTO

FUEL | FPL | PERF | TUNE | MEN

(0 . (oly y
MFD in NAV mode Bl MIFD in FORMAT mode
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PART 3 - FLIGHT PLAN & PRE-START
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FMC SETUP — FUEL & WEIGHT

25. Check the MJC8 Q400 control panel and find your resulting Zero
Fuel Mass (ZFM)
a) Open “mjc84cspan.exe”
b) Goin “Weight & Balance” tab
c) Zero Fuel Weight/Mass is 53502 lbs
d) Our total fuel is 8000 lbs
26. Enter Fuel & Weight information in FMC (Flight Management
Computer)
a) Pressthe FUEL page button. You will see a BASIC WT entry
that is erroneous. Let’s fix this.
b) Press LSK next to ZFW, type “53502” ZFW value we
obtained from the control panel and press ENTER.
c) Press LSK next to FUEL ONBOARD, type “8000” total fuel

value we obtained from the control panel and press ENTER.

d) The Gross Weight will automatically be calculated based on
the two values we entered previously. We’re good to go!

MANUAL PRODUCT PAGE ACCOUNT INFO (&) (X)

Y This executable is available in:
C:\Program Files\Lockheed Martin\Prepar3D v4\SimObjects\Airplanes\mjc8g400\cpan

SHARED / FLIGHT /" ELIGHT / ENGINE /' counp

COCKPIT /  CONFIG SYSTEM 7 cONTROLS / CONTROLS / i
BALANCE
BAGGAGE SECTION PAX SECTION o
MASS [18] DAA SUMM[L8] MAX MAX MAX ,
FWD ] 20 908 0A[12] 18 oC 24| ] / — /
AFT 1] 2000 3619 | OB [14] 20 OD 4] ] / w5 /
M [1] TOTAL PAX 58 : A ZEu
DOM Dol MASS [L8] 5000 R
MASS [LB] MAX MAX TOM A mzrm
T/0 FUEL 11724 MAX LM 50000
TRIP FUEL [5100 11724 MAX ZFM__ {57999 i
CALCULATE Total Fuel Mass (Ibs) | 25d I 45000
USEFUL LOAD FINAL WEIGHT & BALANCE T
MASS[ ] INDEX MAC% MASS[ ] MAX
PAX 10843 ZFM | 108. 36.5 53502 57999 7
BAG 2020 TOM | 106. 36.5 61502\ 65199 1
TRAFFIC LOAD | 12863 LM 107. 36.5 56402 62000 7 ' : : : ' Y i ‘
UNDERLOAD 3897 = 5 8 8 9 95 100 105 10 115
SEND DATA TO FLIGHTSIM Zero Fuel Mass (Ibs) “' Gk Bt o
wrimnht MA IECTIC CAETWADE 2n12_2mc
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a)

FMC SETUP — CROSS-FILL

27. Initialize the second FMC (Flight Management
Computer) on the First Officer’s side

Power up FMC by pressing and holding the
“DIM ON/OFF” button on the MCDU.

Wait for FMC BIT (Built-In Test) to complete
Click on the “ACCEPT” LSK (Line Select Key)
once the INIT page is displayed

Press the DATA button to open up the Data ’
page

Press the LSK next to the XFILL sub-menu
Press the LSK next to the XFILL FLIGHT
PLAN sub-menu to start transfer the flight
information from the captain’s FMC to the
first officer’s FMC

Wait for the CROSSFILL RECEIVE IN
PROGRESS to complete

Press the LSK next to the XFILL FUEL sub-
menu to start transfer the fuel information
from the captain’s FMC to the first officer’s
FMC

Wait for the CROSSFILL RECEIVE IN
PROGRESS to complete




ARCDU - UHF RADIO

28. Set ARCDU (Audio & Radio Control Display Unit) radio frequencies to CYYZ (Toronto) and
CYUL (Montreal) airport ATIS (Automatic Terminal Information Service) in order to gather
meteo conditions and atmospheric pressure

a) Power up ARCDU by setting radio power switch to ON.

b) Press the LSK next to UHF1 to select frequency 1. Frequency 1 will be highlighted in
white.

c) Scroll mousewheel over TUNE knob to tune UHF1 radio frequency 1 to the Toronto
ATIS (120.825 MHz).

d) Press LSK next to UHF1 to validate frequency 1.

e) Repeat steps b) to d) to set UHF1 frequency 2 to the Montreal ATIS (133.700).

f) Press LSK next to UHF1 to cycle active frequency (in green) to CYYZ ATIS (120.825).

g) Write down the altimeter setting broadcast by Toronto ATIS. In our case, altimeter
setting is 29.52 in Hg (inches of mercury).

h) Set COM1 radio switch to ON

CYUL/YUL —=w_JEPPESEN MONTREAL, QUE
—TRUDE/AU INTL 2waucte (11-1) ILS DME or LOC DME Rwy 06L
D-ATIS QUEBEC Radio MONTREAL Arrival
133.7 ( French 127.5 123.55 118.9 126.9 132.85
CYYZ‘/ 5\;\;.,2 /i Py v — P.:..ONTREAI. lear ‘ Ground
Apt Elev 119.3 119.9 124.3 121.0 21 9
HAZ 4D & W7o 27 8 2 LoC Final [e LS
D-ATIS *TOROMNTO Clearance APROM ADVISORY = UL Apch Crs BIRPO DA(H) Apt Elev 118" \
Narth Apron South Apron Pad Contral 5 109.3 057° 12107112y | 2987(200') 07E 98’ (3300 2900210
120 B25 1331 171.3 127 275 1727 075 131,17 130 87 131.95 % missep apcH: Climb to 700" heading 057°. Climbing LEFT turn to
— — e —— Ty p—— 2 3000" heading 358°. LEFT turn direct to YUL VOR. 200"
Alt Set: INCHES Trans level: FL 180 Trans alt: 18000°
121.9 12165 1191 118_35 118.7 123.275 128 8 127 575 1. Radar or RNAV required. 2. SAFE ALTITUDE WITHIN 100 NM 7400°_ 3. LOC reliable _
" " " " " " " " y y y y v y y y y y y y y y y y T T T T y T T only within 10° either side of centerline. 4. Procedure turn NOT AUTHORIZED. MSA YUL VOR

Toronto airport information India, 1447 zulu. Wind 311 at 10 . Visibility: greater than 20 miles. Sky condition: few clouds at 2,700. Temperature: 16. Dewpoint: 11. Altimeter-2952. ILS runway 24L, ILS runway 24R and ILS runway 23 in use. Landin_g an}:l departing:ranway 24k;3e
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a)
b)
c)
d)
e)
f)
8)
h)
i)

ARCDU — RADIO NAV

29. Set ARCDU (Audio & Radio Control Display Unit) ILS frequency to CYUL (Montreal) airport ILS frequency

Press the « FPL » button to enter the Flight Plan page

Press the « MENU » button to enter the FPL MENU

Click the LSK next to « APPR PLAN ».

ILS frequency for Montreal runway 06L is 109.30 MHz.

Link ARCDU to FMS (Flight Management System) by setting radio power switch to FMS.
Press the LSK next to VORL1 to select frequency 1. Frequency 1 will be highlighted in white.

Scroll mousewheel over TUNE knob to tune VOR1 radio frequency 1 to the Montreal ILS (109.30 MHz).

Press LSK next to VOR1 to validate frequency 1. Frequency will now read “ILS1” instead of “VOR1".
Repeat steps f) to h) to set VOR2 frequency 1 to the Montreal ILS (109.30 MHz) to make sure both
FMCs track the same ILS frequency.

/ —=w_JEPPESEN MONTREAL, QUE
LA i 2mc1s (11-1) ILS DME or LOC DME Rwy 06L

D-ATIS QUEBEC Radio MONTREAL Arrival
133.7 [ Frencn 127.5) 123.55 118.9 126.9 132.85

MONTREAL Tower Ground

119.9 124.3 121.0

12
Final 58 s P
Apch Crs DA(H) Apt Elev 118
12107 (1112') | 29872007 TDZE 987

700" heading 057°. Climbing LEFT turn to
] . h
3000’ heading 358°. LEFT turn direct to YUL VOR.
Alt Set: INCHES Trans level: FL 180 Trans alt: 1800 1
1. Radar or RNAV required. 2. SAFE ALTITUDE WITHIN 100 NM 7400'. 3. LOC reliable I
only within 10° either side of centerline. 4. Procedure turn NOT AUTHORIZED. MSA YUL VOR




CYUL/YUL —w _JEPPESEN MONTREAL, QUE
CABIN PRESSURE & TN 2sa06 16 (11-1) ILS DME or LOC DME Rwy 06L
D-ATIS QUEBEC Rad 0 MOMNTREAL Arrival
ALTIMETER SETTING 133.7 ( rronn 127.5) 123.55 118.9  126.9 132.85
g MONTREAL Tower ‘ Ground
< 119.3 119.9 124.3 121.0 21.9
d i LoC Final Gs LS Apt Elev 1 ]8' %_
30. Set altimeter barometric setting on the PFD g 109.3 657 |12 10 h2) 29°§i?2)00 ) | A oz 98 4\*2%
(Primary Flight Display) to 29.52 in Hg, as stated by 3 missep APcH: Climb to 700" heading 057°. Cllmblngy_FT turn to 'Dq“,,/;*/q |
the Toronto ATIS. 513000 heading 358°. LEFT turn direct to YL \/OR 2200°
. i . ) “I'ATt ser: INCHES Trans level: FL 18 32 Trans alt: 18000’
31. Set standby ADI (Attitude Director Indication) 1. Radar or RNAV required. 2. SAFE ALTITUDE WITH 00'. 3. LOC reliable _
. A . only within 10° either side of centerline. 4. Procedure HORIZED. MSA YUL VOR
barometric setting to 29.52 in Hg, as stated by the '
Toronto ATIS.

32. Set landing cabin pressure altitude setting to
approx. 100 ft (CYUL airport elevation is 118 ft).
Take note that the gauge is in thousands of feet.
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WEATHER RADAR TEST

33. Power up and test Weather radar
a) Press the WX/TERR button to toggle between TERRAIN MAP

(EGPWS, or Enhanced Ground Proximity Warning System) and
WEATHER RADAR display
Set weather radar mode to WX
Set weather radar switch to TEST
Check that WX TEST occurs correctly
Set weather radar switch to ON .
Confirm that WEATHER RADAR display shows WX ON MANU
Press WX/TERR button back to TERRAIN MAP '

TCAS
OFF

\l»i/
/
O- vort i owe2 18 W
o
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a)
b)
c)
d)
e)
f)
8)
h)
i)

TCAS TEST

34. Power up and test TCAS (Traffic & Collision Avoidance System)

Click the LSK next to ATC1 on the ARCDU to select TCAS menu

ATC1 transponder frequency will be highlighted in white when selected

Click on the EXP button to expand TCAS menu

Press the LSK next to the TEST option to start TCAS BIT (Built-In Test)

Wait for the BIT to complete

Confirm that TEST OK appears on navigation display

Click and hold LSK next to ATC1 to set TCAS mode to TA ONLY (Traffic Advisory Only)
Confirm that TA ONLY is in AUTO mode. If not, press the TCAS power button.

To return ARCDU to main page, click on PG 1/2 button.

8s g . s s 58
' omMe2 4 —
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m = UILFRS
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V-SPEEDS SETTING MJC8 Q400 TAKEOFF SPEEDS CARD :‘Mussnc
'_’j iu: TWane
g 35. Find V-Speeds 1. Look up the Vr/V2 from the appropriate Vr/V2 Flap Retraction Initiation Speed (VFRI)
< . - table below. Assume V1=Vr Final Takeoff Speed (V CLMB)
o a) Press FUEL button on the MCDU to find our 2. InVrexceedsV2, assumeV2 =Vr EF S weiHt SVERITVRRI VFRIT VG
Gross Weight: 61502 Ibs 3 g{;z:ﬁtprﬁz‘?“m“ is ON above 500 ft AGL, add 5 ;g fFap {Fiap Fiap :CLMB:
. . . 510 gE8% : 5° 10" 15 - .
b) The airport altitude at CYYZ (Toronto) is 173 m, 4. Forwet runway reduce V1 by 8kts - 0.1kts for 5 3% Sasoois S 35 B
or 567 ft each kt headwind, or 8 kts + 0.3kts for 2ach kt g: 53 44.000LB 120 $112 109 : 131 &
¢) Find VR, V2, VFRI & VCLIMB for a Flaps 5 " tailwind & § 4850018 126 } 118 115 & 137 :
takeoff for 62000 Ibs and 2000 ft to be ’ENCINE FAILURE AT VLI V 5. ;:he:lk Vrlréozgglﬁtwfmg;“fﬂlfSHaPS 5, 104kts = £ sa00018 132 1123 1202143 :
. . or Flaps y sTor Flaps = . =
conservative. V1 is assumed equal to VR. RELEASE 2 P P SR AT000L8 L W AW el e,
I 162.000LB 142 1134 130 & 1543

6.  Check V1 not below 57 kts for Flaps 5, 96 kts
BRAKE r
V’.L VR VLOF

d) !l: 131 ktS | : for Flaps 10 and FlﬂpS 15 ‘é-a:-[ii].l._é ........ ;1-4 .......... it
e) Vg:131kts |1 35 A FLAPS 5° Vr/V2

f) V,:132kts

g) V..:162 kts (142 + 20 kts) +—— Accel / Go Distonce ——»‘ . ATLORBELOW 20°C OAT ABOVE 20°C OAT
L . . Y WEIGHT/ 0O : 2000 : 4000 6000 8000 10000 0 2000 4000 6000
Flaps Retraction Initiation Speed. Table gives us 142 kts, but since ALTITUDE : :
we have possible snow and icing conditions above 1000 ft, we will 3950018 102/116}102/115}102/114 102/113 102/112 103/111 102/114 102/113 102/112 103/111 103/110 105/109
increase that value by 20 kts since Bombardier requires to have 44000 LB 1u5,f115§ 106/114:107/113 107/112 108/112 110/111 107/113 108/112 108/112 110/111 110/111 112/111
the INCR REF SPEEDS switch to ON, which increases the stall 48 500 LB 112/117: 113{11?§113f11? 114/117 115117 116/117 113/117 114/117 115/117 116117 117/117 118117
warning speed by 20 kts and provides us a safe margin. 53.000LB 113;1225 119/122:120/127 120/122 121/122 1221227 120f122 120/122 121122 122{132 123/122 124122
h) Vcws:174 kts (154 + 20 kts) 3700018, .. 129!1?.1&1.@;&1.2.35%12? 128/127 126/127 126/127 127/127 128/127 129/127 130/127
Final Takeoff Speed. Table gives us 154 kts, but we will increase 5200“'-5 _____ 130/ !??5_5_3_1;’_1_33' 132 134132 131/132 132/132 133/132 134/132 135/132 136/132

-E4.DD|]LB 133135 134{135. 135/135 136135 137/135 138/135 135f135 136/135 137/135 138135 138/135 140/135

that value by 20 kts for the same reason as mentioned above.
i) Toset V-Speeds, press the SEL button to select V1 (highlighted)
and scroll mousewheel on SPEED BUG knob to set its value.
j) Repeat previous step for VR, V2, VFRI (full triangle) and VCLIMB
(empty triangle).
k) V-Speed selector will automatically be unselected.
36. Set DH/MDA switch (Decision Height / Mean Descent Altitude) to MDA
and scroll mousewheel on knob to set acceleration altitude to the airport
elevation + 1000 ft (567 ft + 1000 ft = 1567 ft) rounded up to 1570 ft.
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V1 is the Decision Speed (minimum airspeed in the takeoff, following o wou \'7] 2
a failure of the critical engine at VEF, at which the pilot can continue Y - i / A174
the takeoff with only the remaining engines), VR is the rotation speed e > P
(airspeed at which the pilot initiates rotation to obtain the scheduled

takeoff performance), and V2 is Takeoff Safety Speed (minimum safe > %
airspeed in the second segment of a climb following an engine failure

at 35 ft AGL).




V-SPEEDS REFERENCE TABLES MJC8 Q400 TAKEOFF SPEEDS CARD g\ﬂ&gﬁﬂg
iy

g 1. Look up the Vr/V2 from the appropriate Vr/V2 Flap Retraction Initiation Speed (VFRI)
< FLAPS 5° Vr/v2 table below. Assume V1=\r Final Takeoff Speed (V CLMB)
d AT OR BELOW 20° C AT ABOVE 20°C OAT 2. H.V.r exceeds‘t{z . gssume V2 =\r § %E WEIGHT VERI VERI VERI ¥
3.  Ificing protection is ON above 500 ft AGL, add N3 g Fap Flap Flap CLMB
WEIGHT/ o 2000 4000 6000 BOOO 10000 o 000 4000 6000 BOO0 10000 20 kts to V2 sE2 | ==
S 4, Forwet runway raduce V1 by 8kts - 0.1kts for E E"E 39 500 LB 116 110 107 130
39500LB  102/116 102/115 102/114 102/113 102/112 103/111 102/114 102/113 102112 103/111 103/110 105/109 each kt headwind, or 8 kts + 0.3kts for each kt SE5 iooolB —T T
44000LB  105/115 106/114 107/113 107/112 108/112 110/111 107/113 108/112 108/112 110/111 110/111 112/111 tailwind & §§ — — 1 =1 =
48500LE  112/117 113/117 113/117 1147117 115117 116/117 113/117 114/117 115/117 116/117 117117 118/117 5. Chack Vr not below 108kts for Flaps 5, 104kts ‘;,;% 2.000L8 = om o e
53.000LB 118/122 119127 120/122 120/122 121/132 122/132 120122 120/122 121f122 122{122 133122 124f122 for Flaps 10, 100 kts for Flaps 15 § 7 57.000LB 137 128 125 148
57.000LB  124/127 125/127 126/127 126/127 127/127 128/127 126/127 126/127 127/127 128/127 129/127 130/127 6.  Check V1 not below 57 kts for Flaps 5, 96 kts > 6200018 142 134 130 154
62.000LB  130/132 131/132 131132 132/132 133/132 134132 131132 132/132 133/132 134/132 135/132 136/132 for Flaps 10 and Flaps 15 _ 64.0001B 146 137 133 158
64.000LE  133/135 134/135 135/135 136/135 137/135 138/135 135/135 136/135 137/135 138/135 138/135 140/135
= .
oe FLAPS 10° Vr/V2 FLAPS 5° FLAPS 10°
< ATORBELOW 20°C OAT ABOVE 20°C OAT WEIGHT Vapp Vref WVga WEIGHT Vapp Vref Vga
= WEIGHT/ 0 2000 4000 6000 8000 10000 0 2000 4000 6000 B0O0 10000 = | o | = | T B T
7] ALTITUDE 440008 120 — 110 4400018 112 112 108
IIH 39500LB  100/111 100/110 100/110 100/109 100/108 100/107 100/109 100/109 100/109 100/107 —/106 —/105 a1l o = | o= a1l o
44 000 LB 100/110 100/109 100/109 100108 100107 1017106 100/108 100/108 100/107 1004106 —/105 —/105 53.000 1B 131 - 120 53.000LB 122 122 112
- < 48500LB  103/109 105/109 105/108 105/108 106/108 108/108 104108 106/108 106/108 106/108 —/108 —/108 57000B 137  — 135 57.000lB 127 127 117
A. 53.000LB 109/113 110/113 111113 111/113 112/113 113/113 110f113 111113 112/113 112/113 —f113 —/113 6200018 142  — 130 6200018 132 132 122
Q 57.000LB  115/118 116/118 116/118 117/118 118/118 119/118 116/118 117/118 117/118 118/118 —/118 —/118 T el IR R T 6
62000LB  120/122 171172 122132 133f132 193122 124/132 131127 123f127 123122 133{132 —f123 —[137
E 64.000LE  124/175 175/135 125135 126/135 127/125 128/135 135/125 125/125 126/125 127/135 —f135 ——/125
-l FLAPS 15° ‘ur!‘uz FLAPS 15 FLAPS 35
n . WEIGHT Vapp Vref WVga WEIGHT Vapp Vref Vga
AT OR BELOW 20° C QAT ABOVE 20°C OAT 3050018 105 105 105 30.50018 - 11 -
o WEIGHT/ 0 2000 4000 6000 8000 10000 0 2000 4000 6000 B000 10000 4400018 105 106 105 44.000LB — | me | =
: ALTITUDE 48500 1B 112 112 105 4850018 = 107 —
(T 39.500LB 95/106 98106 987/105 98/104 98/103 98102 95/105 98/104 98/103 98/102 98/102 98102 5300018 117 117 107 53.000L8 — | & | =
_— 44.000LB 95/105 98105 98/104 98/103 98/102 98102 95/103 98/103 98/102 958/102 99/102 9%/102 57000B 122 121 111 57.000LB — s -
el 48 S00LB 100/104 101/104 101/104 102/104 103/104 104/104 101104 102/104 103/104 104/104 104104 104104 6200018 126 126 116 62.000L8 - 120 -
bl S3.000LB  106/109 106/109 107/109 108/109 108/109 109/109 107/109 108/109 108/109 109/109 110/109 110/109 | |
1 57.000LB  111/113 112/113 112/113 113/113 114/113 114/113 112/113 113/113 114/113 114/113 115/113 115/113
m 62000LE  116/118 117/118 117/118 118/118 118118 119/118 117/118 118/118 119/118 119/118 120/118 120/118
- 64.000LE  119/120 120/120 120/120 121/120 122/120 122/120 120/120 121/120 121/120 122/130 123/120 123120 . o n
When flying in icing conditions,
u Add 20 kts to V app, V ref, V ga for flaps 10°, 15° and 35°
< These speed tables are available on the Majestic Software website:
A http://majesticsoftware.com/mijc8g400/downloads.html 79
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TRIM SETTING & AUTOPILOT SETUP

37. Set elevator trim in the middle of the TO (Takeoff)
white line as shown.
38. Press the YD (Yaw Damper) button to set it to ON

SELECT button has the arrow pointing to the pilot’s L, X
seat (left). QN

. Rotate the NAV SOURCE knob to make sure the A\
navigation systems source is the FMS1 (pilot’s Flight \
Management System)

. Click on the TAKEOFF/GO AROUND button on the
throttles to arm the Go Around (GA) autopilot

mode

39. Make sure the HSI (Horizontal Situation Indicator) ‘\

N
\

o
X o'\

WO

R N N NN

N

. Rotate the ALT knob and set the autopilot altitude
target to 3000 ft
Note: Canadian law restricts our speed below 3000
ft to 200kts

. Press the ALT SEL button to arm the altitude select
autopilot mode

. Press the HDG (Heading) button to arm the heading
autopilot mode

. Rotate the HDG knob and set the autopilot heading
target to 057 (CYYZ runway 05 heading is 057
according to Jeppesen chart)

Acceleration Altitude Giimb Checkist
Flaps 0, Set IAS __, Imb Chec
Climb Checkiist to the Complete to the

Line
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PART 3 - FLIGHT PLAN & PRE-START
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ENGINE START-UP

NOTE: For those who are used to fly Boeing and Airbus aircraft, you will notice
that the Q400 PW150A engine does not require bleed air to start since it has an

APU
AUXILIARY

» APU GENERATOR electrical starter instead of a pneumatic one. This is pretty common among
smaller regional aircraft.

POWER UNIT |—— APU BLEED AR

(USED FOR PNEUMATIC SYSTEMS)

THROTTLE POSITION

GROUND 1 eyrernaL POwER
POWER CART
FUEL I
ENGINE — 5 ENGINE GENERATOR GNITION
(ENGINE CROSS-START) ENGINE START
ENGINE BLEED AIR ELECTRICAL POWER
(RUNNING) (USED FOR PNEUMATIC SYSTEMS) (ELECTRICAL STARTER) >
ENGINE START SELECTOR
2 ENGINE START SELECTOR AT 1 OR 2, ENGINE
ENGINE START BUTTON START BUTTON PUSHED & THROTTLE AT DISC
2 FUEL STARTER VALVE CONTROLS FUEL FLOW

CONTROLLED BY FADEC

ENGINE
IGNITION
SWITCH

IGNITION SELECTION SWITCH — NORM
IGNITION CONTROLLED BY FADEC
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Q400

PART 4 - START-UP PROCEDURE
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ENGINE START-UP

PRATT & WHITNEY CANADA

=

TURBGPROP

We will start our engines before that for simplicity.

NOTE: It is usually common practice to start your engines during pushback.

BATTERY SWITCHES ON |

EXTERNAL POWER s

APU POWER SWITCH & APU START SWITCH ON

APU

AUXILIARY =5 APU GENERATOR ==
POWER UNIT

ENGINE START SELECTOR AT 1 OR 2 =i
ENGINE START BUTTON PRESSED ===
THROTTLE AT DISC ==

FUEL STARTER VALVE |

ENGINE START

ENGINE IGNITION SELECTOR - NORM

IGNITER
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APU (AUXILIARY POWER UNIT) START

. On Overhead Panel, press on the APU PWR switch. Wait

5-6 seconds for the BIT (Built-In Test) to complete after
the switchlights have flashed.

. Press the APU START switch. The “START” indication will

iluminate while the start sequence is active and
extinguish once it is complete. The APU PWR switch will
then display “RUN”.

. Once APU start cycle is finished, press the GEN switch

to turn the APU generator ON. The “WARN” indication
appears since we are running on the Ground Power
Unit. Don’t worry, it’s normal. In case the GPU fails, the
power will be provided by the APU automatically.

. Press the APU BL AIR (Bleed Air) pushbutton
. Look on the Electrical Systems page and make sure that

the APU/External Power is producing sufficient voltage
(at least 24.5 volts)
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AUTOFEATHER TEST

6. Press the AUTOFEATHER button to select
autofeather test.

7. The AUTOFEATHER BIT (Built-In Test) will be
complete once the “A/F TEST PASSED” caution
appears on the engine page.

. Once test is complete, press the
AUTOFEATHER button to set it to OFF. We will
use autofeather only when the engines are
running.

) /o | ‘, /o
/0 /() \
L opLECT el ARM /
A/FS . A/F N 0.0
\k‘*‘ 81
0.0 ] FF
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wPR"’ N PROG 0
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ENGINE START-UP _

9. Set Control Lock lever aft after FLIGHT IDLE. — ot ~% I V% | wm

10. Set both throttles to DISC , N C

11. Set GEN 1 and GEN 2 switches ON on both the ' o 7!
DC CONTROL and the AC CONTROL panel.

12. Set both Ignition switches to NORM C /

13. Set Engine Start SELECT switch to 2 (right = Ay
engine) g I - 0

14. Press the ENGINE START button \ (/

15. Once NH starts increasing, set Condition Lever 16 ) 16 )
#2 to START/FEATHER

16. Once NH is greater than 50 %, the starter will & . 6., ~ jgng“ 4000 16 _, -~
automatically disengage (you should hear a # - ) +16 C +16 0

“click” of the Engine Start SELECT switch going W kel W

NL
0 0

back to the middle position).
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ENGINE START-UP

17. Repeat steps 13 through 16 to start left engine
(#1).

18. You can monitor engine parameters on the
Engine page too.

19. Set Condition Levers 1 and 2 to MAX/1020.

20.Once engines have stabilized, press the
AUTOFEATHER button to arm the auto-
feathering system. You should see the A/F
SELECT indication on the engine page.

NOTE: The autofeather system on the Dash 8 is only designed to be used on takeoff. If it is armed for
the approach it would not work as designed if you had an engine failure due to the other parameters
such as the torque settings/requirements and angle of the power levers which would unlikely be met in
order for the system to function. Autofeathering is triggered from the armed state when the torque of
the failed engine, as detected by dual torque sensors, falls below 25% for at least three seconds. The
ATPCS system sends dual uptrim signals to the FADEC of the working engine to increase its power by

approximately 10%. The effect of this is to replace the NTOP (Normal Takeoff Power) rating with an
MTOP (Maximum Takeoff Power) rating. —

3 < TRQ > 3

64.1
FF 220 < FROP S 220

401 < 17 > 405

FUEL
3985 3995
OIL +16 +16
SAT+15

[——HYD PRESS—] [—HYD TV

BRK STBY 1 2 2

1L




ENGINE START-UP H.igh—pressure comlpressor ahd
high-pressure turbine are driven
by the same shaft. This is NH

speed in percentage of
maximum RPM.

Propeller Speed in RPM
Engine Description
Q400 Powerplant
PROPELLER POWER

REDUCTION
GEARBOX ol o

Q400

COMPRESSOR TURBINE

Shaft
s ¢ e LP COMPRESSOR LP TURBINE

4 Pratt & Whitney PW150A
CONCENTRIC SHAFT 45803HP

CONFIGURATION

Low-pressure compressor and low-pressure turbine are driven by the same shaft. This is
NL speed in percentage of maximum RPM. 38

PART 4 - START-UP PROCEDURE
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21
22

ENGINE START-UP

.Set STANDBY HYDRAULIC PRESSURE pump
23.

24.
25.

26.
27.

\

\ ) ( A29) :b

k A?’g 57 /&“\’ e A
_ . s [(0) sl O
. Set TANK 1 and TANK 2 AUX PUMP switches ON s e 396% w16 s, 7 s 19
- 1 al®

switch ON

Set PTU (Power Transfer Unit) CONTROL switch
ON

Set MAIN BUS TIE switch OFF

Set EXT PWR switch to OFF to remove ground
power

Remove Ground Power Unit

APU GEN indication should illuminate normally
now

2 o
a® A cs”
-
= gewnt
: ¥
\~‘f‘\h W S
y\ g
1\ 2\
el A
A \\\
as
G
c \ * a \ Y
° 7 \
“
> R
& =
\
<GW
Q1R
= ce
we AN
(vl 1S
\I »
W W
.t €
« e
<« *
w 2 < \\:"\ >
«1S
eh?
&\ : A
~ 2
\
\&/./
Wt
al®
LR
AR
3t
QL E*® TR
«RE" l1®
€
s\
W s\ * < \“\4_\“
<19 -
e? \




R N N NN

COMPLETE PRE-FLIGHT

28. Set De-Misters and Side Vent levers to OPEN
(AFT) for both pilot and copilot’s sides
29. Set RECIRC switch — ON
30. Set engine BLEED switches 1 & 2 — ON
Note: Wait a few seconds before you set
switch 2 to avoid a pressure bump
.Set BLEED FLOW Controller switch — MIN
Note: you can keep it at NORM until you start your
takeoff roll to make sure the passengers are
comfortable during the taxi phase. The bleed flow is
set to MIN on takeoff simply to maximize engine
power available during takeoff.
.Set PACK (Pneumatic Air Conditioning Kit)
switches — AUTO
. Set APU BLEED switch — OFF
. Set APU GEN switch — OFF
. Press APU PWR button to shut APU down.
Make sure you let the APU cool off at least 1
minute after you set the BLEED and GEN
switches to OFF before you shutdown the APU.
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COMPLETE PRE-FLIGHT

36. Set Position Lights — ON
37. Set Emergency Lights — ARM
38.Set Anti-collision lights — ON (WHT/ON
STROBES)
39. Set Wing lights — ON
40. Set Landing lights — ON
41. Set TAXI lights — ON
42. Set FASTEN SEAT BELTS switch — ON
43. Set NO SMOKING switch — ON
44, Set Icing Protection systems based on icing
level (see more in the ICE PROTECTION
section). Since we are at LEVEL 2 (icing
conditions exist), we will:
a) Set PITOT HEAT switches — ON
Set WINDSHIELD & WINDOW HEAT
switch — ON / NORM
Set PROP HEAT switch — ON
Set Engine Intake Doors — OPEN
Make sure the REF SPEEDS INCR switch
is OFF

ICING LEVEL 1: used in all conditions

ICING LEVEL 2: used on ground when icing conditions exist,
temperature + 10 deg C or below, in-flight + 5 deg C or below

ICING LEVEL 3: used in flight during visual accretion or ICE
DETECTED is displayed on Engine Display
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COMPLETE PRE-FLIGHT

45. Select Engine Rating — NTOP (you could use
RTOP for Reduce-Takeoff Power too but we
will assume this is the first flight of the day)

46. Set FLIGHT/TAXI spoilers switch — TAXI

47. Set Flaps Lever to 5 deg for takeoff

48. Release Parking Brake

49. Press T/O Warning Test switch and make sure
you hear no alarm sound. You will hear an
alarm sound if:

Parking brake is set
Flaps still at 0 deg

* Spoilers up with power levers more
than Flight Idle + 12 deg angle

* Trim not in white arc

* Condition levers not at MAX
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PUSHBACK

. Set Nosewheel Steering switch — OFF

. Set Anti-Skid switch — ON

. Make sure parking brake is released

. On FMC, press the DATA button, then click the
LSK next to the SERVICES sub-menu.

. Click the LSK next to “PUSHBACK — STRAIGHT”
to start pushback

. Click the LSK next to “PUSHBACK — END” to
stop pushback about 100 m from your initial
parking spot.

. Set Nosewheel Steering switch — ON

. Push Control Lock Lever FORWARD
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TAXI Nose Wheel Steering Tiller

(used to steer aircraft on the ground)

s’

NSO,
\\\ I,/
NOSEWHEEL STEERING ON » RUDDER INPUT
Nosewheel range: +/- 70 deg Nosewheel range: +/- 8 deg

The Q400 is steered on the ground by using a tiller.

Q400 +

However, in FSX or Prepar3d you cannot map a
joystick axis to your nosewheel steering tiller: it’s a
limitation of the sim itself. In order to steer the
aircraft, Majestic Software gives you options in the
Control Panel (see section 4) as to how you want to
use the tiller: you can either use your mouse to click
and drag the tiller lever, or you can use your aileron
controls while on the ground to act as an axis for
tiller control. Both options are equally valid, so pick
whichever suits you best.

Using rudder pedals to taxi will give you a range of
about +/- 8 degrees of nosewheel deflection while
taxiing.

ANUAL PRODUCT PAGE ACCOUNT INFO (%) (X)

Using the tiller to taxi will give ANE / fm
you a range of about +/- 70 s o i i /
cockPit / conFig / SYSTEM

degrees of nosewheel deflection FLIGHT
> . CONTROLS
while taxiing.

ENGINE / WEIGHT&
coNTROLS /  SOUND / BALANCE

ELEVATORS: A POSITION: | 32768 | SENSITIVITY: [ 1.0000 | CENTER:
QUTPUT INPUT

AILERONS: v POSITION: | 32768 | SENSITIVITY: [ 1.0000 ] CENTER: [ 32768
QUTPUT INPUT

RUDDER: v POSITION: = 32768 | SENSITIVITY: [ 1.0000 ] CENTER:
QUTPUT INPUT

TILLER: r POSITION: 0 SENSITIVITY: [ 1.0000 ] CENTER: [ 32768
QUTPUT INPUT

BRAKE LEFT: POSITION: | 0 ON:[ 65535 ] OFF:[ 1 ]
QUTPUT INPUT

BRAKE RIGHT: 7 POSITION: | 0 ON:[ 65535 | OFF:[1___ ]
QUTPUT INPUT

STEERING CONTROL MODE: ¢ MOUSE ONLY
& AILERONS+MOUSE

/f‘ SPOILER AXIS

APPLY *RELOAD THE AIRCRAFT TO ACTIVATE THE CHANGES 22
© Copyright MAJESTIC SOFTWARE .2012-2015

PART 5 - TAXI
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Q400

PART 5 - TAXI
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TAXI

Our Flight Number for today will be ACA119
and we spawned at gate B22.

After we performed pushback from gate B22,
we would typically contact the tower for
guidance by saying « ACA119, requesting taxi. »
The tower would then grant you taxi clearance
by saying « ACA119, taxi to holding position H6
Runway 05 via taxiways 3, Alpha-luliet (AlJ),
Alpha (A), November (N), Echo (E), Golf (G),
Hotel (H).

This means that we will follow the A line, then
turn left to the N line, then follow G and H line
until holding point H6... and then hold there
until we get our clearance for takeoff.

Throttle up until you see the « PROPELLER
GROUND RANGE » lights 1 and 2, which means
that the propellers for engines 1 and 2 are in
the Ground « BETA » Range or power setting.
The FADEC (Full Authority Digital Engine

Control) will control your propeller speed to
660 RPM.

LLER
RANSS ELEVATOR TRIM
SHUT OFF

l 2 \ Ground “BETA” Range

Engines 1 & 2

Alternate routing may be assigned by ATC as required.

000

m CONSTRUCTION AREA

LEGEND
TYPICAL LOW
VISIBILITY TAXI ROUTE

)
é:? HANGAR

DE-ICING
FACILITY

RUNWAY INCURSION HOT SPOTS

I e

See 10-9A for description of Hot Spots

STOP BAR

CENTERLINE LIGHTING

TERMINAL

MNe. 3

TERMINAL

CAT I/II/11T
HOLD

During CAT II/1IT arrivals

@H y Rwy 05 departures shall be
Ny \ from Hé.
CAT II/11
HOLD Runway 05

(holding point H6)

,— LEGEND —|
— TYPIC AL 1OW

1 1 1 1 | |
W079-37.7 W079-37.4 Apron Procedures W079-37 WO79-36.6 WO079-36.4 W079-36.2

!
SATELLITE WO79-36.8

-Marshaller(s) required at all gates.

-Gates 101A to 112 limitations: DHE-100 requires vse of
{full tiller) minimum radiuvs turns when exiting to
maintain wing tip clearance.

-1f Visval Docking System lights fail, stop and request
assistance.

-All aircraft must contact applicable
Apron Advisory prior to engine start
at gate, entering apron, pushback or taxi.
-Minimuem breakaway power to be vsed.

© HNorth Apron 1232,

TERMINAL
Ne. 3 € south Apron 1292,

Taxilane between 3C and 4C

restricted to aircraft with wingspans LEGEND
1187{35.9m) or less. —— hAilr;raH RUNWAY INCURSION H(
old point
Asphalt apron surface east of positions — Taeilane ""'-O
5G and 6F to 101A restricted to aircratt e s
with & wingspan of 93" (28.4m) [DHE-400) e e o lMZET guidance See 10-9A for description
or less and an aircraft load rating of lights

8.0 oriess. .
Outer/East loop between 7D-TE-BE-8D

restricted to aircraft with wingspan of
170.5"(51.97m| or less,
Strict adherence to Taxilane

centerline retluired between
Twy DR and DV and on
Taxilanes 10 and 11.

Outer/Morth loop between
9C-90-10D-10C restricted
to aircratt with wingspan of
TTZ 118" {35.9m) or less.

Taxilane 10 restricted
to aircraft with wingspans
of 167°(50.9m) or less.

Cross-

over 122



taxi route towards the
holding point (H6)

Check signs to follow the
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TAKEOFF

. Line up on the runway

. Set FLIGHT/TAXI spoilers switch — FLIGHT

. Set Terrain/Radar display to either TERRAIN for
mountain areas or to WEATHER RADAR for
storms. In our case, we will use the weather
radar.

. Check that parking brake is off, condition
levers are at MAX and flaps lever is at 5 deg
(takeoff configuration)
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TAKEOFF

. Hold brakes. n

|10

. Throttle up until engines stabilize to 90 % '
torque

. Release brakes and start your takeoff roll . LA 300(

. Rotate smoothly and continuously when i '
reaching VR (131 kts) until reaching 15 degrees
of pitch angle

. Maintain 15 deg of pitch until 1000 ft AGL

. Follow the Flight Director (pink lines)
. Raise landing gear by left-clicking the landing
gear lever

TA ONLY
o ~ AUTO

HORN
ocK WUTE
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AELEASE
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CLIMB

PNk wWN R

Set BLEED FLOW switch — NORM

Set AUTOFEATHER switch — OFF

When climbing, set Condition Levers to 900 RPM

Press the MCL button to set CLIMB engine power rating
STBY HYD PRESS switch — OFF

PTU (Power Transfer Unit) switch - OFF

AUX PUMP switches — OFF

Scroll mousewheel on HDG (Heading) knob to make
sure the cyan line reference is always lined up with the
current segment on the navigation display

. TAXI lights — OFF
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CLIMB

10. Once we are 1000 ft above airport elevation, we hit our
acceleration altitude (denoted by the MDA line on our
altimeter). We can lower the nose and accelerate for
climb.

. Set REF SPEED INCR switch to ON when reaching 1000
ft above airport elevation since we are in icing
conditions

.Climb by maintaining a speed of 185 kts, which
provides the best speed/climb rate balance while
protecting the flaps 5 limit speed of 200 kts.

. Set flaps lever to 0 when you fly above VFRI (Flaps
retraction initiation speed)

Acceleration Altitude - .
Flaps 0, Set IAS Climb Checklist

Climb Checkiist to the Complete to the
Line Line

O-vors &, & S R

? \
DMES 3.7 NM \ +=-




R N N NN

?
g
7
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
w
20
7
o
3
2
-
o
4
wp
1
Q7
up
=V
g7
N
87
of
=P
[
<
ol
7

)

CLIMB

14. Once you have reached ALKUT at 3000 ft, begin our N

main climb segment

. Set throttles at RATING detent
. Scroll mousewheel on ALT setter to set 24000 ft for our

cruise altitude target
. Press ALT SEL to arm altitude target autopilot mode

.Press the NAV button to arm the LNAV (Lateral

Navigation) autopilot mode

. Press the IAS button to arm the INDICATED AIRSPEED

autopilot mode

. Scroll mousewheel over the autopilot pitch control to

modify IAS target value to 185 kts

. Press the AP button to engage autopilot
.You can increase or decrease climb rate by either

throttling back a bit or by using the autopilot VS
(Vertical Speed) mode. | prefer to leave my throttle at
the RATING detent to maximize climb rate.

TAS 215 . . TA/RA

AUTO

O~ vor1

oMEL 14.7 W

NM DME2 14.7 W

0 i

Ba—

,
O-VorRt 7,00
\\

DME2 18.3 NM
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CLIMB

23. At 10,000 ft, set APPROACH & FLARE lights, WING
INSPECTION lights, the LOGO light, the FASTEN BELTS
sign and the NO SMOKING sign switches OFF.

24. Press the PERF button on the FMC to access the
performance page. You can monitor your performance
parameters from there.

25. When you reach your cruising ceiling (24,000 ft), the
autopilot will automatically set itself in the Altitude
Hold mode.

w | | -~
v '
| '
- ALT SEL 240000
g \ \ \ \&l ’ . 0.
U wd hoio % A — [N
m \ 7 ﬂ m . - 20——20
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E 10 10 e m o
U d pll il A » ‘o—_ln
. 10 —— 10 r 1 : j
™ 160 ! 2 - 20 ——20
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PART 6 - TAKEOFF, CLIMB & CRUISE
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CLIMB

26. Once you pass transition altitude (3000 ft in Europe, 18000 ft in the
US), adjust altimeter setting to standard barometric pressure (29.92
in Hg). Do it SLOWLY or your autopilot will start freaking out since you
are changing his pressure reference. Using STANDARD pressure is
done in order to use flight levels as a reference. This means you will
be using a standard barometric pressure of 29.92 in Hg, which is also
used by other aircraft in the airspace instead of a local one given by
an Air Traffic Controller. If pilots don’t use a “standard” barometric
pressure, different aircraft may collide in flight since they don’t use
the same pressure to define their current altitude. This is why higher
altitudes are defined as “flight levels” (i.e. FL240 would be 24000 ft).

Transition Altitude (U.S. system)

SN

Prior to Transition Layer, set local QNH

or, if not available, Area QNH

FL125 - NOT AVAILABLE WHEN AREA QNH IS BELOW 963 HPA
FL120 - NOT AVAILABLE WHEN AREA QNH IS BELOW 980 HPA
FL115 - NOT AVAILABLE WHEN AREA QNH IS BELOW 997 HPA
FL110 - NOT AVAILABLE WHEN AREA QNH IS BELOW 1013 HPA

[ TRANSITION LAYER |

l LEVEL |

|

10000 \
Passing 10,000FT, set 1013.2
8000
Set current Local QNH along the route within 100NM
of the aircraft. If unknown, set the current Area . .
6000 Forecast QNH. Set local QNH (if available)

L ALTITUDE |

{
\ 8

ALTITUDES

Set local QNH if known, |
| otherwise aerodrome

ﬁ
Takeoff

SID Target Altitude
(3000 ft)

ALL OPERATIONS ON QNH OR AREA GNH. 11"

Cruising Altitude
24000 ft

105

>
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CRUISE

During cruise, set power limit to MCR (Max Cruise)

. There is no autothrottle system here: manage your

speed using the throttle.
Use the chart below to get an approximate
recommended torque value. For a cruise at 24000 ft, |
would recommend around 50 % TRQ. More detailed
charts are available in the Bombardier POH (Pilot
Operating Handbook).

. You can set your condition levers to 850 RPM if you
prefer to have a quieter cabin. However, this is optional.
Keep monitoring your instruments in case of icing
conditions. We will have an example in the ICING
PROTECTION section.

50000 LBS
ISA -10 e

Long Range Intermediate High Speed Long Range Intermediate High Speed

TR : TR ) TR ) TR ) TRQ )
KIAS FF Ib/hr | KIAS FF Ib/hr | KIAS %Q FF Ib/hr |KIAS FF Ib/hr | KIAS FF Ib/hr | KIAS FF Ib/hr
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Introduction to Autopilot

Many newcomers in the flight simulation world have this idea that the autopilot is the answer to EVERYTHING. And | mean: e-v-e-r-y-t-h-i-n-g. Spoiler alert: it’s not. The
autopilot is a tool to help you fly to reduce your workload, not a tool to replace the pilot. The autopilot should be seen as a system that can make your life easier. This is why
you need to be familiar with its capabilities and be able to read what the FMA (flight mode annunciator) is telling you.

Q400 I—#—

It is important to take note that there is no autothrottle system on the Dash 8. Why? Because autothrottle systems are expensive and a regional turboprop may not need it
much for short flights. Instead, you will be managing your airspeed with a combination of aircraft attitude and throttle input. This means you will be changing throttle position
during most of the flight.

AFCS: Automatic Flight Control System

The AFCS provides several major functions: the flight
director (FD) provides lateral and vertical guidance to
fly the aircraft, either manually or automatically.

While most airliners like the 737 or the A320 use an
autothrottle system, the Q400 does not have one.
The AFCS will move the control surfaces and trim tabs
to match what command you send the autopilot. As
an example, if you set a target altitude and IAS, the : ,
control surfaces will set the aircraft in an attitude that : ——

i i HIAGH 1, GUTDANGEGON T RUIEPANEL
allows the aircraft to reach the target altitude at the
set IAS, meaning that you will control your UVHEELS
. . g < Plidh V' ROLYE i
climb/descent rate with the throttle. i 2 S ‘}\c}&;mn « Ao, | ANACTATO,
| b 7’

Q!

In other words, the autopilot will change your
aircraft’s attitude based on what you want to do, but
you need to make sure that your throttle and
propeller speed (condition levers) give you enough
power.

ADUA &2 VAEHAY g
B
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PART 7 - AUTOPILOT
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VERTICAL MODE

LATERAL MODE

VERTICAL & LATERAL MODE

IAS Vertical autopilot changes aircraft
attitude to hold indicated airspeed

VS Vertical autopilot changes aircraft
attitude to hold vertical speed

VNAV Vertical autopilot changes aircraft
attitude to follow vertical navigation
path determined by the FMS

ALT Vertical autopilot changes aircraft
attitude to fly to target altitude

ALT SEL Arms vertical guidance to capture the
pre-selected altitude

HDG Lateral autopilot tracks selected
heading

NAV Lateral autopilot tracks navigation
flight plan determined by the FMS

BC Lateral autopilot tracks backcourse
localizer displayed on active PFD

STBY Standby clears all active lateral and
vertical flight director modes.

APPR Lateral and vertical autopilots track
localizer and glide slope targets for
approach

AP Engages/Disengages Autopilot

YD Yaw Damper

HSI SEL Selects which PFD (Primary Flight

Display), either the pilot’s or copilot’s,
the FD (Flight Director) is coupled to.

COURSE Sets ILS course

HDG Sets autopilot heading for HDG mode

NAV SOURCE Selects which system is used as a navigation source (Flight Management System 1
or 2, Instrument Landing System, etc.)

ALT Sets target altitude

AUTOPILOT PITCH THUMBWHEEL
(NOSE DN/ NOSE UP)

Sets autopilot pitch attitude (which can be used by flight guidance modes VS,
PITCH HOLD and IAS.)




2 “f‘ % FMA (Flight Mode Annunciator)
g o g The FMA displays the status of the autopilot vertical mode, lateral mode, and autopilot

S VA status.
13 1
% g First row is for ENGAGED systems, second row if for ARMED systems, third row is for
7 % reminders.
1 U
g ? First column is for the LATERAL autopilot modes, center column is for the error messages, aBn 18 -
g g and right column is for the VERTICAL modes. —_—e » ’ 3 E
g g White messages indicated that the autopilot mode is ARMED but not ENGAGED. T
ﬁ 7 ¥ ) e C
2 g HDG  SEL ‘ IAS 165
g ? LOC YD NOT CENTERED GS q
g ? APYD  DISENGAGED FD MODE INHIBIT
7 g AP CAT2FAL IO - -
g g 3007 - 10 4 F B: 2000 T 1570MDA
g g - 20— GS E- 2 29.92 IN 1 /RA
% - i . /
5 B + i Tl N Y2
7 o L B S FMS1 090°
HEEe= 5 o
? O g 10500 26.4 NM
] b= - i -
Bl 10 0 1
] < g 240 4 o [ 1|

| L
% ~0 - N—N _au i C/
g IE g 20 4 30 pH 300 = 100 DME2 73.1 NM
g < g A 270 o P o 1013 HPA »
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FMA (Flight Mode Annunciator)

ROLL HOLD: holds target roll attitude

AFCS FAIL: Failure of the Automatic Flight Control
System

PITCH HOLD: holds current attitude or
pitch

TCS: Tactile Control Steering allows the pitch and roll
autopilot actuators to declutch and allow the pilot to
manually control pitch and roll while autopilot is active.

HDG HOLD: holds current heading

AP PITCH TRIM FAIL: autopilot pitch trim failure

IAS: indicated airspeed mode

AP: autopilot engaged

WING LVL: holds wings level

AUTO TRIM FAIL: auto-trim system failure

VS: vertical speed mode

AP INHIBIT: autopilot inhibited

HDG SEL: holds selected heading

YD NOT CENTERED: yaw damper not centered

ALT: altitude hold mode

YD INHIBIT: yaw damper inhibited

VOR: VHF Omnidirectional Range mode

L or R FD FAIL: Left or Right Flight Director failure

GA: go-around mode

AP/YD: DISENGAGED: Autopilot/Yaw Damper
disengaged

VOR 0OS: VOR overstation mode

AFCS CONTROLLER INOP: Automatic Flight Control
System controller is inoperative

GS: glide slope mode

MISTRIM TRIM NOSE UP: aircraft is mistrimmed and
needs nose up trim

LOC: localizer mode

EL: EL mode

MISTRIM TRIM NOSE DOWN: aircraft is mistrimmed and
needs nose down trim

VOR APP: VOR approach mode

VNAV PATH: Vertical navigation path
mode

MISTRIM TRIM L WING DN: aircraft is mistrimmed and
needs left down aileron trim

VOR APP OS: VOR approach mode overstation

VNAV FLC: Vertical navigation flight
level change mode

MISTRIM TRIM R WING DN: aircraft is mistrimmed and
needs right down aileron trim

BC: Backcourse localizer

VNAV ALT: Vertical navigation altitude
capture mode

LNAV: Lateral navigation mode

LNAV HDG SEL: LNAV heading select mode

LNAV HDG INT: LNAV heading intercept mode




?
g
%
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
%

PART 8 - ENGINES & HYDRAULICS
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Engines

Turboprops like the Q400 A turboprop engine is a turbine engine that drives
an aircraft propeller. In contrast to a turbojet, the engine's exhaust gases do
not contain enough energy to create significant thrust, since almost all of the
engine's power is used to drive the propeller.

The Q400's “Q” stands for “Quiet”. All Dash 8s delivered from the second
quarter of 1996 (including all Series 400s) include the Active Noise and
Vibration Suppression system designed to reduce cabin noise and vibration
levels to nearly those of jet airliners. To emphasize their quietness,
Bombardier renamed the Dash 8 models as the Q-Series turboprops (Q200,
Q300, and Q400).

Turboprops being quite noisy, this is why there are certain power
management modes to minimize engine noise for passenger comfort and to
follow airport noise restriction rules.

PW150A COMPONENTS

COMBUSTION

CHAMBER
ACCESSORY
GEARBOX

AIR

REDUCTION INLET HP
GEARBOX TURBINE
LP
COMPRESSOR
HP
COMPRESSOR

LP
TURBINE

EXHAUST

POWER
TURBINES

—as

“Q” stands for “Quiet”

» ACTIVE NOISE AND VIBRATION SUPPRESSION IN Q400 PROVIDES
THE MOST COMFORTABLE NOISE LEVEL ON-BOARD.

ACTIVE NOISE AND
VIBRATION SUPPRESSION
IS OFF

ACTIVE NOISE AND
VIBRATION SUPPRESSION
ISON

)
5

112
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Engines

The engines are controlled with:

* Throttles (controls power level, mainly monitored through Torque indication)

* Condition levers (controls propeller speed).

* Power mode buttons restrict engine power limits (MTOP = Maximum Takeoff
Power, NTOP = Normal Takeoff Power, RDC NP LDG = Reduced Propeller Speed
Landing, MCL = Maximum Climb, MCR = Maximum Cruise).

* FADEC (Full Authority Digital Electronic Control) controls all engine parameters
based on flight conditions and the pilot’s control input.

* PEC (Propeller Electronic Control) controls propeller blade angle and speed, based
on condition lever position and protection sub-systems like autofeathering.

* ANVS (Active Noise and Vibration Suppression) system is active if the condition
levers are at 850 RPM (minimal noise and vibration, which makes flight more

comfortable for passengers)

Throttle Power Levers
Positions: MAX / FLIGHT IDLE / DISC / MAX REV

Condition Levers

MAX: 1020 RPM (Normal Takeoff Rating)
MCL: 900 RPM (Maximum Climb Rating)
MIN: 850 RPM (Maximum Cruise Rating)
START & FEATHER: Propeller Blade Angle
is Feathered during engine start

FUEL OFF: Fuel shutoff

ENGINE CONTROL

(FADEC)

Power

m| Power |Request

Request ——=
Logic

CLA
CLA = PEC
RDC TOP TRQ Selection
Pilot ECIU ECS Blead Selection
Inputs
Rating Discretes
(MTOP, MCL, MCR)
4h-.
4—.
PLA PLA
S
— |
) Selected Ambient
Static Temperature Temperature
Air Data | StaticPressure | Selected Ambient
Computer Delta Pressure Pressure
Input ol .
= lected Delta
Ambient SEI.‘JEC}I(?I‘I Pressure
Condidtions T 1.8 (Intake) 9 — -
Engine —T=|
Sensors Static Pressure
. Power
Engine NPT Turbine
Sensors Sensors Spasd
Remote Uptrim
Engine—®=| pPEC Command
Failure

113



Power Setting Logic
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Effects of Turboprops Throttle: Flight Idle Asymmetric Propeller Loading Effect Propeller Slipstream Effect
Condition Lever: MIN 850 E Propeller Asymmetric propeller loading is the result of dissimilar Propeller slipstream refers to the accelerated
Forward/Normal Prop Pitch thrust from rotating propeller blades during certain flight airflow present in the wake of the propellers.
“Nomal conditions. Downward moving propeller blades have a greater As a spinning propeller produces thrust, it also
*Forward” Pitc|

local angle of attack than upward moving blades when the relative
airflow striking the blades is not aligned with the thrust line. In

Throttle: Flight Idle conventional engines where the propeller rotates clockwise when

Condition Lever: START/FEATHER viewed from the rear, asymmetric propeller loading results in the

Feathered Prop Pitch = > center of thrust shifting to the right of the propeller's centerline.
Feather

As a result, the yaw moment of the right engine is greater than the

maximun Foward | corresponding one of the left engine (see figure below). The

imparts a spin and a lateral displacement to the
airflow behind it - referred to as slipstream
"swirl" or "spiraling".

If the propellers rotate clockwise (when viewed
from the rear), the wake from the left propeller
is displaced inboard with the result that the flow
immerses the aft portion of the fuselage and tail
in slipstream, as illustrated in figure below.

effects of asymmetric propeller loading are most pronounced
Throttle: DISC V\{hen er.1g|nes are Qperatlng at a high power setting and the
Condition Lever: MIN 850 airplane is flown at high angles of attack (low speeds).
Flat Prop Pitch (Disc shape)
Yaw Moment
Flat Pitch

Yaw Moment

HGREEE % Left Engine
ight Engine ;
ATR72 Propeller Pitch Inoperative \ ihoperative
in Reverse Throttle: MAX REV A
Condition Lever: MIN 850 /
Reverse Prop Pitch !
Reverss Pitch
. 7
Engine Torque Effect Center
. . f
The Q400 does not have contra-rotating propellers, which means that the torque effect of each o
engine will add itself to the other’s instead of cancelling it. This means that you will have to .
constantly compensate that torque effect with rudder input and rudder trim. E
Right Engine Torque = Left Engine Torque / —y————- J
I ‘ Lever Arm B 7 \' Lever Arm A
Center
of
Gravity

w - ———
RIGHT SIDE “2" -ﬁ—‘- —

LEFT SIDE
. > . v
‘)i Q/ Direction of the

'| i ‘. propeller rotation

Torque effect Asymmetric propeller loading
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Effects of Turboprops

Propeller Asymmetric Lift Distribution Effect

At high engine power, the air moving through the propellers is accelerated in order to produce
the thrust. This also increases the local velocity of air flowing over the parts of the wing behind
the propellers which generate more lift at a given airspeed.

The accelerated flow behind the propeller also causes a rolling phenomenon that is the result
of asymmetric propeller loading. As you can see, when the center of thrust shifts right as the
angle of attack is increased, the accelerated air behind the propeller shifts in a similar fashion.

Rotational
Roll Vector to the left

Roll Vector to the right /

Lateral Center Lateral Center

Of Lift \ / Of Lift

; [ t
PR
j — T
L \ Direction of the

propeller rotation

Lever Arm A Lever Arm B

Rotational

Accelerated slipstream — roll moment

Center ”)“;‘ Center
of ~' ¥ R of
Thrust Thrust
& g
by #
)E |
) 1
] 1
) !
| !
‘T- ) {
BLLF
_—_—_——
2510 B!
‘ — v | ' I v
Vectors of * : :
Accelerated E i
Slipstream ) |
\ ]
\\ |
I J\
Accelerated slipstream
116




Hydraulics ﬁ{‘
|
[
The Q400 has four main hydraulic systems. f INBOARD

[ SPOILERS

RIGHT
ELEVATOR

An electrically driven Standby Hydraulic Pump operates as a backup to the No. 1 |

hydraulic system. It operates during takeoff and landing phases. L= " FLaes

|

|
A Power Transfer Unit (PTU) operates as a backup to the No. 2 hydraulic system. i e V —
The PTU is powered by the No. 1 hydraulic system. QZ ——

RUDDER

If both engines fail, where No. 1, No. 2 and Standby Hydraulic pumps are all
unavailable, the DC-Motor-Driven_Pump (DCMP) in the No. 3 hydraulic system
provides sufficient hydraulic power to the elevators for pitch control.

HYDRAULIC SYSTEM | SYSTEMS POWERED

No. 1 (Left) * Flaps

* Rudder (Lower Power Control Unit)

* Inboard roll spoilers

* Elevators (Outboard Power Control Units)
e Main Wheel Brakes/Anti Skid

LEFT
ELEVATOR

No. 2 (Right) * Landing Gear

* Nosewheel Steering

* Qutboard Roll Spoilers

* Emergency/Parking Brake

* Rudder (Upper Power Control Unit)

* Elevators (Centre Power Control Units)

PART 8 - ENGINES & HYDRAULICS

No. 3 (Aft) * Left Elevator (Inboard Power Control Unit)

* Right Elevator (Inboard Power Control Unit)
Emergency Hydraulic * Alternate Landing Gear Extension System
System
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Ice Protection System - Intro

The Q400 was built to fly in
cold northern countries like
Canada, where icing is a
common reality for regional
turboprops. Icing can have a
significant impact on flight
performances and can make an
aircraft stall even if it remains
in airspeeds above stall speeds.

Therefore, a system of sensors
allows you to monitor icing
conditions and accumulation,
in addition to another system
of heaters and inflatable rubber
deicer boots is used to break
the ice if it starts accumulating.

Wing Deicer Boots

Dangerous Weather | How icing affects flight

In normal conditions, smooth airflow Ice on a wing can disturb the smooth airflow,
over the wings creates lift causing a loss of lift

Lift Lift reduced

Faster
airflow

Lower
pressure

___..--"""_'_-_‘_‘—'—-—-___._-I-
_ﬁ;___,f.-r’i_______‘_\\‘—'-——-—__,_______'_‘—‘_‘

— >

Higher pressure

Turbulence

J

_‘% =

Slower airflow

Sourcer “Air Traveler's Handbook"

Figure 15-17. Cross-section of a pneumatic deicing boot uninflated

(top) and inflated (bottom).

Do~ dm Wk =

. Outboard Horizontal Stabilizer Boots.

. Inboard Horizontal Stabilizer Boots.

. Upper Vertical Stabilizer Boot.

. Lower Vertical Stabilizer Boot.

. Extension and Qutboard Wing Boots.

. Outboard and Inboard Centre Wing Boots.
. Inboard Wing Boots.

. Propeller Blade Heaters (All Blades).

. Nacelle Inlet Lip Boot (Both Sides).

. Centre Boots.

. Angle of Attack Vane (Both Sides).

. Pilot's Side Window.

. Pilot's Windshield.

. lce Detector Probe (Both Sides).
. Pitot/Static Probes.

. Copilot's Windshield.




Ice Protection System — Ice Detection & Deicing

If ice is detected, an amber “ICE DETECTED” caution will appear on the engine page. You must :

* Set Pitot Heat switches ON

* Set Boot Air to NORM

* Set Engine Intake heaters ON

* Set prop de-icing switch ON

* Set windshield and window heat ON

* Set airframe de-icing mode to either SLOW or FAST

* Set REF SPEEDS switch to INCR

* Once ice is being either thawed or broken, the ICE DETECTED caution will turn to white. If the
caution stays on, don’t worry, it’s normal. It’s how the system is in real life.

Q400

Ice Detected De-Icing System is ON

De-icing Boots
g8 Inflating Advisories

PART 9 - ICE PROTECTION

Ice accumulation
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Ice Protection System — Icing Levels

Keep in mind that there are different icing levels that require different actions.

Qa00

ICING LEVEL 1: used in all conditions
e PITOT HEAT switches — ON
 WINDSHIELD HEAT — ON (AS NECESSARY)

ICING LEVEL 2: used on ground when icing conditions exist, temperature + 10 deg C or below, in-flight + 5 deg C or below
e PITOT HEAT switches — ON

* WINDSHIELD HEAT switch — ON

* PROP HEAT switch — ON

* Engine Intake Doors — OPEN

* REF SPEEDS INCR switch — ON (only while in-flight above 1000 ft)

ICING LEVEL 3: used in flight during visual accretion or ICE DETECTED is displayed on Engine Display

e PITOT HEAT switches — ON

* WINDSHIELD HEAT switch — ON

* PROP HEAT switch — ON

* Engine Intake Doors — OPEN

* REF SPEEDS INCR switch — ON (only while in-flight above 1000 ft)

* Airframe Mode Select — FAST (during takeoff when above 1000 ft AGL, Holds, approaches, landings) or SLOW (during cruise
when sufficient to remove ice)

PART 9 - ICE PROTECTION
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Ice Protection System - Airspeeds

De-icing systems are not used on takeoff. Why? The reason is
because with airframe de-ice operative, the de-ice boots on
the leading edges of the wing and tail are inflated, altering the
shape of the leading edge, and so the stall speed is increased
by 20 kts (this is why you operate the VREF+20 switch with de-
ice boots ON). Concretely, this means:

* If your aircraft would normally stall at 100 kts and you
currently fly at 110 kts to be 10 kts above stall speed, you
would be fine in normal weather conditions.

* However, with icing conditions, the 110 kts speed that you
would normally consider to be “above stall” is now
dangerous since your stall speed “with icing” is now 120 kts.

-

=
0
=
=

o

o
o
e
-l

You will often hear about this “REF SPEEDS INCREASE” switch.
The only thing this REF SPEEDS INCREASE switch will do is that
it will change the stall speed tape on your Primary Flight
Display’s speed tape to make sure that you fly without stalling.
This will make sure to warn you: “Hey, make sure you fly faster
since all that ice and those inflating boots are making your
wings generate much less lift than usual.”

Here is a very cool website that explains the effects of icing on
stall speed: https://aircrafticing.grc.nasa.gov/1 1 3 3.html

Dangerous Weather | How icing affects flight

In normal conditions, smooth airflow lce on a wing can disturb the smooth airflow,
over the wings creates lift causing a loss of lift

Lift Lift reduced
Lower Faster
pressure airflow Icing Turbulence
Higher pressure Slower airflow

CLEAN vs. ICED WING

1.8

Sources “Air Traveler's Handbook'

REF SPEED INCREASED
(Stall Speed Tape + 20 kts)

Iced
Clean

il Separated
Region

REF SPEEDS
INCREASE switch

REF SPEED OFF/NORMAL

5 10 15 20
(Normal Stall Speed Tape)

AOA (degrees)

Handling Effects Aerodynamics of Icing

Icing Aerodynamics Simulator

Instructions:

1) Select a speed setting using the buttons at right

2) Select a flap setting

3) Click the "GO!" button to view the results of the settings

No Flaps
Vsa1+ .

Full Flaps



https://aircrafticing.grc.nasa.gov/1_1_3_3.html
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Weather Radar
The weather radar can help you determine what icing zones are ahead.

The color code indicates the intensity of precipitations:
Green: Level 1 Intensity, light precipitations
Yellow: Level 2 intensity, medium precipitations
Red: Level 3 intensity, heavy precipitations
Purple: Level 4 intensity, very heavy precipitations

NAY DATA CABIN DISP» —

«PILOT DATA SERVICES»

C0 DATA UNILINK» —

«TCAS FILTER XFILLs —

MAINT

Weather Radar
Control Panel
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PLANNING DESCENT

So, you've finally made it all the way up to
your cruising altitude? Congrats! Now, we
have a bit of planning to do.

First, let’s introduce you to the ILS (Instrument
Landing System). This system exists to guide
you during your approach.

* The Localizer is generally an array of

antennas that will give you a lateral Localizer Array Station at Hannover

reference to the center of the runway.

* The Glide Slope station will help you
determine the descent speed you need in
order to not smack the runway in a

Great video explanation of ILS
https://www.youtube.com/watch?v=KVtEfDcNMOS8

smoldering ball of fire.
|
MM
MIDDLE | MARKER

VHF LOCALIZER
TRANSMITTER

Antenna is on center line

OM
OUTER |MARKER

COMPASS LOCATOR
(When Installed)

LOM
COMPASS LOCATOR
(When Installed)

GLIDE SLOPE
TRANSMITTER

LOCALIZER

90 150
CYCLE CYCLE

90 150
CYCLE  CYCLE

GLIDE SLOPE

-
Ke)
10
1
=~
reeen, 1D e,
-.,‘:.-w
.“'I"’. ""
sl
LOC aerial

GS aerial

| ~1,000ft

123

Vertical Axis



https://www.youtube.com/watch?v=KVtEfDcNMO8
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PLANNING DESCENT

These charts are for the STAR (Standard Terminal Arrival
Route) from MIGLO to Montreal Pierre-Elliott Trudeau
(CYUL). We intend to:

1. Come from MIGLO waypoint

Fly from MIGLO towards the HABBS3 arrival route.

3. Follow the STAR (MIGLO -> REEDO -> IGVUD -> KAVSU ->
ARVIE -> HABBS -> XULTA)

Follow the approach towards the runway, guided by the
CYUL airport’s ILS (Instrumented Landing System).

5. Lland at Montreal (CYUL) on runway 06L (orientation:

N

060 Left)
|
N
NOT TO SCALE
HABBS
RWYS 06L/R, 10
At or below
F000°
264 e e
B A
AVVON AVVON HA ges3 \
;;}“"'« ARVIE
'/
REEDO N s
RWYS 06L z G 1‘5.5'-1:'.._, = CANADA
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FL330 . i 3eW | KAVSU
W = u—'p,,
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‘l e, ,:?' f-' ,/
MIGLO R T
[ T
1 R g e g
ST Lo ¢V DavDA
W oRh
vgy‘}“ S ,.il,.;;
LY /S
‘-'4',.5} "43'%?'
& .
7~ 32?’ il
f (h_f-" M43 37.1 WO70 03,

o JEPPESEN\|ONTREAL, QUE

24 FEB 17 ~To o

CYUL/YUL —wJEPPESEN MONTREAL, QUE
-TRUDEAU INTL 2 avc1s  (11-1 [LS DME or LOC DME Rwy 06L
D-ATIS QUEBEC Radin MIOMTREAL Arrival
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PLANNING DESCENT

Final Approach Course: 057
This is the heading you will take when
approaching for final landing.

Minimums Decision Height: 200 ft
(or 298 ft Decision Altitude)

This is the minimum “decision altitude” (DA) during
landing. If you go lower than 298 ft, you are committed to
land no matter what happens. Above 298 ft, you can still
miss your approach and go around. You can also use the
Decision Height (DH) of 200 ft, which is what we will use.

ILS Frequency: 109.30 MHz
This is the ILS system frequency you will
track to guide your aircraft for landing.

Missed Approach Standby

Frequency: 116.30 MHz

VOR “MONTREAL” (YUL) will be the
beacon we will track in case we miss our
approach and have to go around.

Missed Approach Procedure

In case we miss our approach, the
procedure is to climb straight ahead.
When passing 700 ft, we climb LEFT on
heading 358 to 3000 ft. We then turn left
directly towards YUL VOR.

Transition Level & Transition Altitude
The transition altitude is the altitude at or below
which the vertical position of an aircraft is
controlled by reference to altitudes (18000 ft on
chart). The transition level is the lowest flight
level available for use above the transition
altitude. According to the chart, the transition
altitude gives us FL180 as well, or 18000 ft.

ﬁ 4
Cruise HABBS %, '°e
2,000 ft Qo5 9000 ft s’%, %
— s,
XULTA \
3000 ft —
LAND
CYUL

Here is a great link to know how to read these charts properly:
https://community.infinite-flight.com/t/how-to-read-an-approach-chart/8952
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https://community.infinite-flight.com/t/how-to-read-an-approach-chart/8952
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SET VNAV PROFILE

While we are cruising, we can plan our VNAV (Vertical Navigation) planning for the descent
and approach to Montreal.

. Adjust your navigation display scale to get a good view of the waypoints ahead of you.

. We intend to descend to HABBS waypoints to the restriction of 9000 ft. We have to first
set the autopilot to its target altitude, then program a vertical navigation profile to
follow in order to reach this target altitude.

. Scroll mousewheel on ALT knob to set 9000 ft as the autopilot’s target altitude.

Press ALT SEL to enter the new altitude target.
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SET VNAV PROFILE

Now, we will set a restriction altitude of 9000 ft to the HABBS

waypoint via the FPL page.

5. GoinFPL page

6. Click NEXT until you reach the HABBS waypoint

7. Set altitude restriction by clicking LSK next to HABBS in the CYUL/YUL
ALT/FL column.

o JEPPESEN\ONTREAL, QUE

24 FEB 17 7 )
-TRUDEAU INTL \10-28)

1. RNAV 1 - D/D/T or GNSS required.

8. Type 9000 in the MCDU keypad. 1337 e et IO s alt- 13000 2. Safe alfitude within 100 NM 7400-.
9. Click ENTER to set altitude restriction to HABBS.

(Freach 127.5) 3. Rwys 24L/R, 26: For non GNSS oquipped aircraft, YJN DME must be operaticnal.

HABBS 3 ARRIVAL
(HABBS.HABBS3)
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<y m of below T L
NOT TO' SCALE sace) F000° A S
ALWAR Py
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3000

.—{}. 102

RNAV (GNSS) RWY 28 A,
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RWYS 06L/R. T0 16.0 .-C;.__p.?m
At or below
3000°
TOVAT
At or below RUDSU
7000 MAX 220 KT
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g
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g
SET VNAV PROFILE 20000 o

Now, we will program our vertical descent profile in order to
reach HABBS waypoint at a restriction altitude of 9000 ft. XULTA
10. Go in VNAV page 3000 ft
11. Click on the LSK next to the « TO » field to set a new
target waypoint for the end of the VNAV descent profile.
12. On MCDU keypad, type « 8 » since it is selection item
number 8 on the MCDU keypad (HABBS waypoint will be
the target waypoint for the end of the VNAV descent
profile) and press ENTER.
.On MCDU keypad, leave the « Distance/Offset to
waypoint » field (hm) empty and press ENTER.
.On MCDU keypad, type « 9000 » to set a
target/restriction altitude of 9000 ft to HABBS and press
ENTER.
. On MCDU keypad, type « 1500 » to set a vertical descent

speed target of 1500 ft/min and press ENTER.

. And there you go! Your vertical navigation profile to the
HABBS waypoint at 9000 ft is set. You just need to arm
the autopilot VNAV mode.
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ENGAGE AUTOPILOT VNAV & START DESCENT

17.
18.
19.

. You will begin your descent following the VNAV profile once the « VNAV PATH » autopilot

. Control your airspeed by throttling back but keep enough power to maintain 250 kts or less.

Your TOD (Top of Descent) point will be identified by a circle marker with « TOD » on your l |ALT SEL
navigation display.

When you are near the TOD point, a pink « V » will appear with a glide slope scale.

When you receive the « VERT ALERT » (top of descent alert) 2 minutes prior to TOD, press
the VNAV autopilot mode button. If you attempt to engage VNAV without seeing this

message, it will not work.

9000

-

indication is displayed.
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SET UP APPROACH

S|
N W

22. Hold the FORMAT button a few seconds to i - - Q x« B " @= m‘
display the ILS format page on the  [MEER \\) o ) : ELEVATOR TRIM m TERRAN I (\\‘
navigation display (cyan lines) = p - .
23. Rotate the COURSE autopilot knob to set - \ i
the ILS course to 057 (heading of Montreal -y e Ll | R A n - R
Runway 06L). - o S r \ — LSt 0o o] e " Y
24. Hold the FORMAT button a few seconds to O e\ : . ’ : v ol (7
display the normal NAV page on the » \ > ({. WK/ 755
n;wgahon display. . Cé, i, 5{5;5
® (L
__________________ 64 ol S &
05 1 O
</ 9

o nsow

( os7* 109.3 1UL

Asroparc lle Perrot 1:1

+ XULTA
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I 1500
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25.
26.
27.
28.

29.

—w JEFPESEN MONTREAL, QUE

MONTREAL Tower

119.3 119.9 124.3
Continue your descent to HABBS. ! Loc

Set your radio frequency to CYUL (Montreal) ATIS (133.700).

CYUL/YUL ~PES
-TRUDEAU INTL savc s (11-1JLS DME or LOC DME Rwy 06L
SET UP APPROACH . IZII}.TIE . . GUEBEC Radio MONTREAL Arrival
133.7 { francn 127.5) __126.9 132.85

£ missep apcu: Climb to 700" heading : i .LEFT furn to

Listen to ATIS broadcast and adjust your altimeter setting to the Dorval setting 3000 heading 358°. LEFT turn direct 1/ YUL VOR-

(29_52 in Hg in our case) T Radar or RNAV required. 1. SAFE ALTITUDE JHITHIN 100 N 7 "8 reliable
Set Decision Height to 200 (DH) by setting DH/MDA outer knob to DH and rotating

inner knob. (Note: You could alternatively set MDA to 298 ft as per CYUL chart.) n

Set up GPWS (Ground Proximity Warning System) switch to 15 as we intend to land

with 15 degrees of flap.

only within 10% either side of centerline. 4. ProgBdure turn NOT AUTHORIZED.

o
S RS 5 fad
w

trrrr H

~~ XULTA
3000

& »maa“f
{4500 | asds

- 59
(e
= i i
Academic License

Dorval airport information Sierra, 1631 zulu. Wind 315 at 10 . Visibility: greater than 20 miles. Sky condition: few clouds at 3,400. Temperature: 18. Dewpoint: 12. Altimeter 2952. Visual runway 28, Visual runway 27 ,Misual runway 26, Visual runway 25, Visual runway 24, Vi
F
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Q400

PART 10 - APPROACH & LANDING
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SET UP APPROACH

30. We will use flaps 15 for landing since our runway is 11000 ft and we

want to have the best recovery performance.

31. Select the PERF page to get estimated weight on landing (58846 Ibs).

32. Use table to gain FLAPS 15 V-SPEEDS.
* We plan for icing conditions
* ATIS information gives us a 10 kts wind with no
gust
*  VAPP (Approach Speed) @ 62000 lbs = 126 kts
* Add 20 kts since flying in icing conditions
* Add half of wind speed (5 kts)
* Add gust wind (0 kts in our case)
* Final VAPP =126 +20+5+0=151kts
*  VREF (Reference Speed) @ 62000 lbs = 126 kts
* Add 20 kts since flying in icing conditions
* Add half of wind speed (5 kts)
*  Add gust wind (0 kts in our case)
* Final VREF=126+20+5+ 0 =151 kts
*  VGA (Go-Around Speed) @ 62000 Ibs = 116 kts
* Add 20 kts since flying in icing conditions
* Add half of wind speed (5 kts)
*  Add gust wind (0 kts in our case)
* FinalVGA=116+20+5+0=141kts
33. Click on SEL button to select speed bugs and turn
SPEED BUG knob to set VAPP (WHITE TRIANGLE, 151
kts) and VGA (BLACK TRIANGLE, 141 kts).

Use Flaps 152

- Runways greater than 7000ft

- Dry conditions with no tailwind

- Gusty conditions,

- Windshear conditions are forecast, Flaps 15 gives best recovery performance,

Use Flaps 352

- Runways less than 7000t
Tailwind operations

- When the runway is contaminated

— A151
/ / Al4q
VAPP

HDG090°
~

- Icing conditions during landing (with the REF SPEEDS INCR switch on)

[=]

FLaps 15 %2 ]

WEIGHT

3950018
44 000 LB
48.500 L6
53.000 1B
57.000 LB
62.000 LB
64.000 LB

VGA

~
O-vrt ¢, ¥
| OMEL 35.9 NM

Vapp Vref Vga
106 105 105
106 106 105
112 112 105
117 117 107
122 121 111

TR
129 129 119

* When flying in icing conditions,
Add 20 kts to V app, V ref, V ga for flaps 10°, 15° and 35°

ALT SEL

NPT ALRT ,
4 \\\\‘& U]

TN
\

N\
'l'hl'h\‘\ =

Dorval airport information Sierra, 1631 zulu. Wind 315 at 10 . Visibility: greater than 20 miles. Sky condition: few clouds at 3,400. Temperature: 18. Dewpoint: 12. Altimeter 2952. Visual runway 28, Visual runway 27,#isual runway 26, Visual runway 25, Visual runwa
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SECURING APPROACH

34. When reading 9,000 ft at HABBS waypoint, set your lights for landing
(APPROACH, FLARE, FASTEN BELTS, NO SMOKING lights all ON)
35. Set TANK 1 and TANK 2 AUX PUMP switches ON
36. Set STANDBY HYDRAULIC PRESSURE pump switch ON
37. Set PTU (Power Transfer Unit) CONTROL switch ON
38. Set landing gear down
39. Set flaps lever to 15 deg
40. Set condition levers to MAX
. Set throttle to maintain airspeed above 145 kts

Minimum Flaps Speeds
Flaps 0 (clean) = 175kts

Flaps 5 = 160 kts

Flaps 10 = 150 kts*

Flaps 15 = 145*
*The gear must be down in this situation, or
else you'll get a configuration/gear warning.
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SECURING APPROACH

42. Once HABBS waypoint is reached, descend to XULTA waypoint aiming
for a target altitude of 3000 ft. You can set another VNAV profile as
shown previously.

43. Select altitude target of 3000 ft by rotating ALT knob.

44, Press ALT SEL to set altitude target.

— 8 ¢ N

NEW TOD (Top of " o\t
» Descent) Point [l N '
5
AUTO
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FINAL APPROACH

45. Switch NAV source to ILS1 (cyan). Press and the
FORMAT button to show ILS (Instrument Landing
System) localizer data on your navigation display
page.

46. Once you have reached XULTA, press the APPR
(Approach) autopilot mode

47. The autopilot will follow your approach in LNAV mode
until you can capture the localizer and align yourself
laterally with the ILS approach. Once the localizer is
captured, the autopilot in APPR mode will try to
capture the glide slope.

h \
"’,"/ i v& \\\
'-lef\\\‘ B

Localizer is almost captured
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FINAL APPROACH

/] O OCa D d D
e O opllo Od
/] d ope D C D
2 opIlo o]0
0.0 O gula 0
s DO D 0 0
0 opIlo de to 0 0
0 000

Localizer autopilot mode engaged
Glide Slope autopilot mode armed :

Glide slope is almost
captured

' ®  Localizer is almost captured

Localizer autopilot mode engaged
m Glide Slope autopilot mode engaged .g‘ o NM
2 - < &
\ .\/)

\\

140 = 2
] = 8 o-
120 - 2450 i > . -
‘:‘, e IN TA/RA
\:\‘ 5’/// y

HDG \; I ".;/
7\‘ | () % - ) I : RI R
- © ott- e o T:: ELEV Sl ELEV
o 220 \\;\\\\-\\, Glide slope is captured
Talgir\ * |- . .
w20 ; Localizer is captured
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LANDING

1. The APPR autopilot mode will guide you to the runway, but =
keep in mind that it is not an auto-land system. You will have [
to land manually.

. Set BLEED FLOW switch to MIN to maximize available engine [
power
Make sure you are trimmed appropriately

. Throttle back to around 18 % Torque to stabilize speed on
final. DO NOT CHOP THE POWER.
Limit your pitch to 5 deg maximum. Tailstrike happens
approximately at 7 deg nose-up pitch.

= (S (N
: A’ ki /)\«k " 1020 1020°
I . Pl ‘ﬁv - 1160 " 1160
2 . O'OMN §
. - 7 424 424 7
w e o
S\ 2msimemw B 6
+16 - +16 (.‘,3
Q"_) ATe1s s
3
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LANDING

6. When 200 ft above runway, disconnect autopilot.

7. Touchdown at approx. 5 kts below VREF, which is 151 —
5 = 146 kts. This may seem hella fast, but keep in mind
that we have the REFERENCE SPEED INCREASE switch
ON still because of icing conditions.

Once all wheels are down, press and hold “F2”
(“Throttle decrease quickly” binding) to deploy thrust
reversers until you slow down enough to vacate the

runway safely.
“

Normal
*Forward” Pitch

Throttle: Flight Idle
Condition Lever: MIN 850
Forward/Normal Prop Pitch

Throttle: Flight Idle
Condition Lever: START/FEATHER
Feathered Prop Pitch

Feather
"Maximum Forward
Fitch®

|

Flat Pitch

E Reverss Pitch

Throttle: DISC
Condition Lever: MIN 850
Flat Prop Pitch (Disc shape)

Throttle: MAX REV
Condition Lever: MIN 850
Reverse Prop Pitch

ATR72 Propeller Pitch
in Reverse

The Thrust Reverser lever can be moved by pressing and
holding the “Throttle (decrease quickly)” control mapped to

your joystick. Make sure that the “Repeat” slider is set fully |38

to the right. The default key binding is “F2”.

Take note that the Reverse Thrust lever can only be
engaged if your throttle is at DISC (flat propeller pitch) first,
then to MAX REV once the engine has stabilized to IDLE
regime and all landing gear wheels are on the ground. There
is @ mechanical stopper that prevents you from engaging
thrust reversers directly from high throttle settings.

Throttle at IDLE

& X

No Reverse Thrust Generated

Thrust Reversers
Armed

Reverse Thrust Generated

Cn &
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