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DESCRIPTION
DISCLAIMER

At Military Visualizations, we put a premium on quality and integrity. First on that list is our
honesty to our custmers. Therefore, we must say upfront that while we believe tHISEE is

the best released for FSX, the coding of the weapons and radar systems were suspended with
the sudden resignation of our primary coder on those systems, who kept the source code.
Therefore, given that all other aspects of this virtual jet were crafted to our standards, we
believed it was better to release the jet as it is vice cancel the program. We concluded that
given the overall achievement of the project, our customers wouldhwospurchase the £5E

than have the project cancelled due to the issues with thdar and weapons.

While noteworthy for what it does in FSX, the weapons and radar frankly did not meet our
expected performance fidelifyand there are inconsistenciesdt are fully documented in the
radar and weaponaddendum at the back of this manua&ht this time, we cannot promise a
patch to rectify the known issues with the weapons and radar, but should the opportunity
present itself we will seek it and advise austomers

Weapons and radar systems are NOT included in this manual. To use those, you will need to
access the video tutorials which will be available from our forants from our Youtube site
here: www.youtube.com/user/milvizinc

AIRCRAFT

The F15E is a higiperformance, supersonic, alleather, dual role fighter build by McDonnell
Aircraft Company. In the air superiority role, its primary weapons are radar guided and infrared
homing airto-air missiles and a 20 MM gun. In the interdiction role, the aircraft carries
LANTIRN or SNIPER targeting and navigation pods on dedicated sensor stations under the left
and right engine inlets and can carry a variety of guided and unguidéd-gimound weapns.

The MilViz A5E is powered by two Pratt and Whitneyl 0-PW-229 engines. Aircraft

appearance is characterized by a higbunted sweptback wing and twin vertical stabilizers.

The cockpits are elevated to enhance visibility. Conformal fuel taiikdangential carriage of
air-to-air and airto-ground weapons will be installed. A jet fuel starter (JFS) provides self
starting of the engines. Aircraft systems are designed and located for high maintainability and
reliability. Refer to foldout sein for general arrangement illustration.

DIMENSIONS

The approximate overall dimensions of the aircraft are:
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Spang 42 feet, 10 inches
Lengthg 63 feet, 9 inches

Heightc top of vertical tailg 18 feet, 8 inches; top of closed canop$?2 feet
Distancebetween main landing geay9 feet
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WEIGHTS

The following weights are approximate to the nearest 500 pounds and shall not be used for
computing aircraft performance or for any type operation.

NOTE

Non-CFT fuel weight values do not apply to the MIMISE as non
CFT configurations were not modeled. The decision to avoid mode
non-CFT configuration reflects the tactical doctrine that th&3E is

Ft2oy 6A0GK / C¢Qa AyadlrtftSR I a

Configuration 2 AGK / CceQa L2
Operating weightbasic weight plus 37,000
crew)

Takeoff gross weight (operating 66,500
weight plus full internal fuel, full

centerline fuel tank, ammunition,

LATIRN pods, wing pylons and 4 L/

114 missile racks)

Takeoff gross weight as above plus 75,000
full external wing diel tanks

Maximum gross weight 81,000
ENGINES
This MilViz A5E is powered by two Pratt and Whitney FEM/229 turbofan engines with
I F30SND dzNy SNAE & L ff FdzNIO SN YB3 3Eehgiteds ¢ KSE t 0 S

controlled by an impoved digital electronic engine control (IDEEC). The IDEEC automatically
trims to maintain performance as the engine deteriorates. In the remaining text the IDEEC will
be referred to as the DEEC.

ENGINE STARTING SYSTEM

A self contained jet fuel start€dFS) is used to crank the engines for starting. The JFS is a small
jet engine mounted on the central gearbox and along the Airframe Mounted Accessory Drive
(AMAD), and provides rotation and initial electrical power for start. The JFS itself is started b
accumulated hydraulic pressure. External power is not required during engine start. The JFS
provides the only means of engine rotation for start.
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ENGINE AIR INDUCTION SYSTEM

The two independent air induction systems consist of three variable rangiffuaer ramp,
and a variable bypass door. Refer to figiie.

Variable Ramps

The variable ramps provide air, at optimum subsonic flow, to the face of the engine fan inlet
throughout a wide range of aircraft speed. Ramp position is controlled byitheet

controller.

Bypass Door

The bypass door automatically relieves excess pressure on the inlet duct. The air inlet
controller positions the bypass door.

Air Inlet Controller

An air inlet controller (AIC), one for each inlet, uses angle of attarckatt Mach number and
other air data systems outputs to automatically schedule the ramps and bypass door
throughout the aircraft envelope. The first ramp is locked in the up position until the engine is
started.

Inlet Ramp Switch
An inlet ramp switchdr each inlet is the front cockpit on the miscellaneous control panel. The
switch is lever locked, and has positions of AUTO and EMERG.

AUTO The AIC automatically controls the air inlet system. This is the
normal position
EMERG Removes electrical powérom the ramp and bypass door

actuators, causing them to move hydraulically to the emergency
positions (ramps locked up and bypass door closed). If hydrauli
pressure fails, airloads will force the ramps and bypass door to t
emergency position.
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ENGINE AIR INDUCTION
SYSTEM
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Figure 1-1

ENGINE OIL SYSTEM

Each engine is equipped with a completely-selfitained oil system. Oil is supplied to the main
pump element by gravity feed. Return of the engine oil to the pump reservoir is severely
limited during Oor negative G flight. Refer to the Servicing Diagram, this section, for oil
specifications.

ENGINE FUEL SYSTEM

Refer to foldout section for airplane and engine fuel systems illustration.

IGNITION SYSTEM

The ignition system contains an independent engiraunted generator and four igniter plugs
(two for the engine and two for the afterburner). During engine start, moving the throttle from
OFF to IDLE causes the engine igniter plugs to discharge. Ignition then remains continuous
during engine operation. Wén the throttle is moved into afterburner, afterburner ignition is
activated for approximately 1.5 seconds. Ignition is automatically recycled up to three times in
the event of nalight or blowout, without retarding the throttle to MIL.

ENGINE CONTROISSEM

The engine control uses a digital primary control (PRI) with a backup hydrometrical secondary
control (SEC). The secondary mode can be achieved either by an automatic primary mode fault
action, or by the pilot manually selecting OFF on the cockpg ERNTR switch. During SBC

mode operation, A/B is inhibited, and the engine thrust is limited to approximately 70% of
primary mode MIL power. The pilot can attempt to restore primary mode operation by cycling
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the ENG CONTR switch. If the fault that edube transfer has cleared, then engine will return
to primary mode.

Improved Digital Electronic Engine Control (IDEEC)

The IDEEC contains the engine operating schedules for the same automatic control from start
through MAX A/B as provided by tieagine. The IDEEC includes a ground idle thrust setting to
maintain equivalent engine taxi performance. Ground idle thrust requires both an airframe
request (automatic) and engine authorization (based on gear handle position, Mach number
and throttle position).Acceleration from ground IDLE to MIL will be approximately 1 second
longer than from approach or flight idle.

After a snap deceleration, engine RPM will initially decrease to approximately 79% RPM, then if
the throttle is not advanced for 20 seconds, RRM further decrease to the normal flight idle

RPM. This control feature extends engine life and improved bodie {MREMAX, and MIL
IDLEMIL) response times.

Engine Control Switches

The L and R ENG CONTR (engine control) switches are located amtloe¢kpit on the engine
control panel. The switches have twositions ONand OFF.

ON DEEC provides normal engine control

OFF Engine control is transferred to secondary mode
(hydromechanical MFC). Afterburner inhibiteghgine thrust
reduced to 7680% MIL, and exhaust nozzle will remain
closed with gear handle down.

Main Fuel Control

The main fuel control (MFC) houses the hydromechanical components that are controlled by
the DEEC in the ENG CONTR ON mode. If the DEEC is transferred to theyspumdelar the
ENG CONTR switch is OFF the MFC schedules the engine fuel flow, start bleed position and
RCVV position hydromechanically in response to throttle movement, inlet static pressure and
engine inlet total temperature.

ENGINE MONITORING SYSTEM

Theengine incorporates an engine monitoring system which consists of the DEEC and the
engine diagnostic unit (EDU). The DEEC and EDU continuously monitor electrical control
components and engine operation to detect engine failures. Abnormal engine opeeattbn
either intermittent or had failures of components are detected and flagged for maintenance.

Version 1.1¢ 9 July 2011
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During abnormal engine operation or component failure, the EDU will record engine and

aircraft data as an aid to maintenance troubleshooting. The EDU asuaims engine life

cycle information. Airframe mounted engine life cycle information. Airframe mounted LEFT or
RIGHT ENGINE and L or R ENG MON SYS fail indicators, located on the avionics status panel in
the nose wheel well, are latched if a fault istelcted which requires maintenance attention.

AFTERBURNER SYSTEM

The afterburner has 11 segments that are progressively selected as the throttle is advanced
from the MIL to MAX settings. The number of selectable afterburner segments is automatically
reduad as the aircraft moves towards the upper left corner of the afterburner operating
envelope. During snap acceleration the first segment of the afterburner may, depending on the
flight condition, light at just above IDLE RPM and the succeeding segmétighivas speed
approaches MIL RPM.

The engine uses a ligbff detector (LOD) to signgie DEEC if a lighuff occurs. The DEEC then
schedules the AFC fuel flow for the remaining segments. If the LOD does not sensefadight

a blowout occurs, tt DEEC automatically resets the MFC to MIL, terminates afterburner fuel
flow and a check of the LOD is performed. If the LOD checks good, the DEEC will automatically
attempt two more relights. If the afterburner still fails to light, retarding the thi®tb MIL or

below will reset the DEEC and the system will operate normally when afterburner is reselected.
If the LOD checks failed, the DEEC will attempt one relight, bypassing the LOD, using tailpipe
pressure to verify an afterburner ligloff. Afterburner lightoff may take longer and appear to
hesitate if the LOD failed. Afterburner is inhibited in the ENG CONTR OFF mode.

VARIABLE AREA EXHAUST NOZZLE

The engine has a convergetivergent nozzle system which is continuously variable between
minimum and maximum opening. The nozzle is positioned pneumatically by engine bleed air.

Exhaust Nozzle Control

The exhaust nozzle is used to control engine pressure ratio (EPR) in response to throttle
position and landing gear handle inputs. With the gear haddien, throttle in IDLE and IDEEC
ON, the nozzle will be approximately-200% open. As the throttle is advanced, the nozzles
close to near minimum area. With the landing gear handle UP, the nozzle is near minimum
area (10%) at all times except at MiLatwove. At MIL, the nozzle indicator will show the nozzle
slightly open (620%). As the throttle is advanced in the afterburner fuel flow, the nozzle will
schedule further open to compensate for increasing afterburner fuel flow. During SEC mode
operation, nozzle position will be closed to near the minimum area (less than or equal to 5%)
inflight or on the ground. This will result in higher idle thrust and taxi speeds.
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ENGINE ANACE

The engine arntice system is comprised of the inlet ice detector éimel engine antice valve.

The engine artice valve and the inlet ice detector are functionally unrelated. The detector

only senses engine inlet ice buildup and turns on the INLET ICE caution. The engine heat switch,
on the front cockpit ECS panel, tais the engine antice airflow to the engin@ose cone and
stationary inlet guide vanes and electrically heats the inlet pressure probe. The DEEC will
automatically shut off the engines antie when the altitude is above 30,000 feet or the engine

inlet temperature is above 15C (60F) regardless of switch position.

Engine ANFICE Switch

The engine ANTICE switch is a three position switch. The functions are described below:

ON Activates the engine anice system.

OFF Deactivates the engine antie system.

TEST Checks detector operation, and turns on the INLE
ICE caution.

INLET ICE Caution

The INLET ICE caution indicates an ice build up on the engine inlet ice probe located in the left
engine inlet duct. The INLET ICE caution remains on aaddhg icing condition exists and will
not be extinguished by activating the engine aite system.

ASYMETRIC THRUST DEPARTURE PREVENTION SEBBEM (AT

On F15E 960233 and up, the AOPS prevents aircraft damage or loss in the event of
augmentor loss wihé operating at high dynamic pressures. In the event of a large thrust loss
on one engine in a critical flight region, the system automatically commands both engines to
secondary (SEC) mode to quickly equalize thrust from both engines. After the @&xitsthe
critical region, ATDPS will automatically enable primary operation of both engines.

ENGINE CONTROLS AND INDICATORS

ENGINE MASTERVITCHES

Two guarded engine master switches are in the front cockpit on the engine control panel.
Placing either siich to ON (with electrical power available), opens its corresponding airframe
mounted engine fuel shutoff valve and directs power to the fuel transfer pumps. The engine
master switch must be ON before the corresponding engine can be coupled to theldEigg

Version 1.1¢ 9 July 2011
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the switch OFF decouples the engine from the JFS. If engine dessraitial power is not
available, placing an engine master switch OFF will not shut off its airfframe mounted engine
fuel shutoff valve.

VMAX Switch229 ENGINES

The PW229 enginedoesnot respond to changes in the VMAX switch position.
THROTTLE QUADRANTS

The front throttle quadrant contains the front throttles, finger lifts, friction adjusting lever,

rudder trim switch, and flap switch. Additionally, the throttle grips contaiitcves to provide
various system controls without moving the left hand from the grips. The rear throttle

guadrant contains the rear throttles and rudder trim switch. The rear right throttle grip

provides control switches for the microphone and speed braRefer to figure-2. A detailed
description of switch functions is in the Front Cockpit Controls or Rear Cockpit Controls portions
of this section.

Throttles

Movement of the throttle is transmitted by mechanical linkage to the main fuel control. A
friction adjusting lever is mounted adjacent to the front cockpit right throttle. Finger lifts on

the front cockpit throttles couple the JFS to the engine during starting; they must also be lifted
to move the throttles below IDLE and must then be releagechove the throttles to OFF.
Advancing the throttle from OFF to IDLE (during engine start) opens the main fuel shutoff valve
in the fuel control and turns on engine ignition. Movement of the throttles from IDLE to OFF
closes the main fuel shutoff valve the fuel control, stopping fuel flow to the engine.

Afterburner lightoff is initiated by advancing the throttle forward of the afterburner detent.

Version 1.1¢ 9 July 2011
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Figure 12
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ENGINE MONITOR DISPLAY

Figure 13

ENGINE MONITOR DISPLAY (EMD)

The engine monitor dispja(EMD) located on the front cockpit lower main instrument panel
has a left and right liquid crystal display for RPM, temperature, fuel flow, nozzle position, and
oil pressure (see Figure3). In the MilViz B#5E, all information on the EMD is displayed
whenever battery power is appliedlf an engine data item exceeds the range of a parameter
(as shown below) then that parameter will go blank until it is within the display range.

RPM % Displays compressor RPM from 00&9% is 1%
increments.

TEMP C Diglays FTIT from 200 to 1400 C in 10C increme

FF PPH Displays main engine fuel flow from 0 to 99,900

pounds per hour in 100 pph increments.

NOZ POS % Displays exhaust nozzle position from 0 to 100%
open in 10% increments.

OIL PSI Displays oil pressarfrom 0 to 100 psi in 5 psi
increments.

MPD/MPCD ENGINE DISPLAY

The MPD/MPCD engine display format provides an alternate source for engine data displayed
on the EMD by displaying data on selected mpiltipose display/multpurpose color display
(MPD/MRCD). Refer to figure-4. The display is selected by pressing the ENG button on the
MENU display. If engine data exceeds the range of a parameter the maximum or minimum
limit will be displayed, on an MPCD the parameter will displayed in yellow and bdixed the
MFD, they are displayed at a greater inten$ttyel and boxedIf any engine data is invalid or

no signal is received. OFF will be displayed for that engine parameter.
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On F15E 960233 and up, an additional test is available for the AS.DPhe ATDPS can only be
tested during low speed ground operation. When ATDP TEST is selected (from the MPD/MPCD
engine display format), switching one engine control to OFF will result in both engines
transferring to secondary mode. The engines willretto primary mode only after engine

control switches are set to ON and ATDP TEST is deselected.

RPM % Compressor RPM from 0 to 110% in 1%
increments.

TEMP C FTIT from 100 to 1375C in 1C increments.

FF/PPH Main Engine fuel flow from 0 to 150,000 pphli&
pph increments.

NOZ POS Exhaust nozzle position from 0 to 100% open ir
1% increments.

OIL PSI Oil pressure from 0 to 100 psi in 1 psi incremen

(-229 ENGINES INSTALLED)
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ENGINE CAUTION LIGHTS

The ENGINE caution light is in the front cockpit on the caution lightd paden the rear

cockpit on the warning/caution/advisory light panel. The ENGINE caution light, MASTER

CAUTION light and MPD/MPCD caution come on when any of the following cautions are

activated: L INLET, R INLET, L ENG CONTR, R ENG CONTR, LRODIPRESSS, INLET ICE,

FIRE SENSOR, FUEL HOT, L BST PUMP, R BST PUMP, L BLEED AIR, R BLEED AIR, or ATDP. Tt
light remains on until the problem is corrected.

L/R INLET Cautions
The L or R INLET caution comes on with left or right engine inlet contediles.

L/R Engine Control Cautions

The L or R ENG CONTR caution comes on with left or right DEEC failure, loss of Mach number
signal, afterburner inhibit (either the last 3 segments or a total afterburner inhibit), or switch

off.

L/R OIL Pressure Caatis
The L or R OIL PRESS caution comes on with a low left or right engine oil pressure (less than or
equal to 8 psi).

FUEL HOT Caution
The FUEL HOT caution is displayed when the engine fuel inlet temperature is too high.

L/R BOOST PUMP Cautions

The boospump cautions are used. These cautions are: L BST PMP (for left main boost pump)
and R BST PMP (for right main boost pump) and are displayed if the associated boost output
pressure is low.

L/R BLEED AIR Cautions
These cautions come of when there ig#/tight bleed air leak or overtemperature.

ATDP Caution
The ATDP caution comes on when system operating mode is other than commanded or when
air data is invalid.
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FIRE WARNING/EXTINGUISHING SYSTEM

The fire warning and extinguishing system consisthr@e illuminating pushbutton switches,

one fire extinguish bottle, a discharge/test switch, and fire sensors located in the engine and
AMAD compartments, and various warning/caution lights. The system provides engine and
AMAD fire warning, emergency engiand JFS shutdown, and selective fire extinguishing. The
extinguisher is a gaseous system which providessiia#, onecompartment, extinguishing
capability. The gas is n@oxic, norrcorrosive, and will not damage aircraft components.
Electrical poweis required to operate the fire warning and extinguisher system. During JFS
operation, before the emergency generator comes on the line, only the AMAD system is
operative.

FIRE LIGHTS

Three fire lights on the fire warning/extinguishing panel in theaxfrcockpit are combination

warning lights and fire extinguisher arming buttons. Two fire warning lights in the rear cockpit
provide warning of L FIRE and R FIRE but have no extinguisher function. The three lights in the
front cockpit are labeled AMAD HRPUSH, L ENG FIRE PUSH and R ENG FIRE PUSH. The
appropriate fire light(s) comes on when a fire or overheat condition exists.

Pressing the L ENG FIRE PUSH or R ENG FIRE PUSH light shuts off bleed air from, and fuel flow
to, the corresponding engine, aradms the extinguisher bottle for release into the selected

engine compartment After the L or R ENG FIRE PUSH light is pressed, the engine decelerates

but may continue running at suiblle RPM for up to e 120 seconds until the fuel is consumed
downstreamof the airframe mounted fuel shutoff valve. After first lifting a spring loaded metal
guard, pressing the AMAD FIRE PUSH light arms the extinguisher bottle for release into the
AMAD/JFS compartment but will not prevent normal JFS operation.

When arm iselectedthe fire lights must be pressed again to dearm the extinguisher and
restore the selected system to normal operation. On aircraf08@1 and up the front cockpit
firewarning/extinguisher panel contains left and right AFTERBURNER BURNTHRWIlightsin
The respective light comes on to indicate a fire. Refer to Voice Warning System in this section
for voice warnings associated with FIRE lights.

FIRE VOICE WARNINGS

The fire voice warning system is activated when either or both engines FE@dekt07C

(overheat) or a fire condition exists. For an FTIT overtemperature condition the voice warning
states: WARNING, OVERTEMP LEFT or WARNING OVERTEMP RIGHT, pauses then repeats the
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warning again. For an engine/AMAD fire condition the voice warstiaigs: WARNING,

ENGINE FIRE LEFT or WARNING, ENGINE FIRE RIGHT or WARNING, AMAD FIRE pauses, then
repeats the warning again. For a singlant burn through or overtemperature condition in the
afterburner section the voice warnings states: AB BRUNJTHERT or AB BURN THRU RIGHT,
pauses then repeats the warning again.

FIRE TEST/EXTINGUISHER SWITCH

A discharge/test switch is located on the fire warning/extinguishing panel in the front cockpit.
The switch has three positions, labeled and functions as:

OFF System provides normal fire warning.

TEST Turns of the three fire lights (only the AMAD light if the JF!
providing electrical power) and the left/right AB BURN THI
lights, indicating the fire sensors are operational. Also tur
on the rear cockj lights. Each fire light has four sections
with an individual light bulb in each section. The top two
bulbs of the MAD light are associated with the AMAD fire
sensor loop and the bottom two bulbs with the JFS fire
sensor loop. The top bulbs of the eng fire lights are
associated with the forward transponder loop of the
corresponding engine, and the bottom two bulbs with the ¢
transponder loop. Failure of any of the above pairs of ligh
to come on during test indicates failure of the correspondi
sensor loop. Switch is spring loaded to OFF.

DISCHARGE Momentary contact immediately discharges the extinguish
into the selected compartment. If the AMAD circuit was
selected, the discharge switch also shuts off fuel flow to th
JFS. The switch e/erlocked from OFF to DISCHARGE ar
spring loaded to OFF.

FIRE SENSOR CAUTION

Appearance of the FIRE SENSOR caution on the MPD/MPCD indicates one or more fire sensors
have failed. The MASTER CAUTION and ENGINE caution also come on.
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SECONDARY PBGW SYSTEM

The secondary power system provides power for starting the aircraft engines and transmits
power from the engine to the aircraft accessories. It consists of an accumplaicered
hydraulic motor, central gearbox (CGB), JFS, and left and righDAdédarboxes.

CENTRAL GEARBOX (CGB)

During JFS start, the CGB provides the mechanical connection between the hydraulic motor and
the JFS. After the JFS is started, the CGB then provides the gearing and clutching functions
necessary to transmit power frothe JFS to the left or right AMAD gearboxes.

AIRFRAME MOUNTED ACCESSORY DRIVE (AMAD)

The left and right AMAD gearboxes are directly connected to their respective engine, utility
hydraulic pump, power control (PC) hydraulic pump, and integrated drive gemgBG).

During engine start, power is transmitted from the JFS through the CGB and through the
applicable AMAD gearbox to the engine. Once the engine is started, the CGB decouples from
the AMAD gearbox and its associated accessories. The accessoeittser AMAD gearbox are
sufficient to support the aircraft systems if one engine or its associated AMAD gearbox fails.
Refer to figure 15.

JET FUEL STARTER (JFS)

A JFS, mounted on the central gearbox, is used for engine starting. It can stareaives,

but not both simultaneously. JFS operation is controlled by the JFS starter switch and the JFS
control handle. Fuel is provided by the main aircraft fuel system. JFS ignition and electrical
power are provided by the JFS generator (permanent raggrStarting power to the JFS is

provided by a hydraulic motor that is driven by hydraulic pressure accumulators. The
accumulators are charged automatically by circuit B of the utility hydraulic system, or manually
by hand pump. The JFS automaticatiyts down when the second engine reaches

approximately 50% RPM. The JFS may be used inflight to perform a JFS Assisted Restart, refer
to Section 3 of this POH.
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Figure 15

JFS Starter Switch

The JFS starter switch is in the front cockpit on the righsalEnengine control panel. It has
positions of ON and OFF. During engine start, the JFS is automatically shut down after both
engines are started. However, it can be shut down at any time by placing the switch to OFF.

NOTE

On aircraft 860183 thru 870200, a manual JFS
shutdown may result in the CAS and MPDP
temporarily dropping off the line.
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JFS Ready Light

The JFS ready light is in the front cockpit on the right console engine control panel. The light
indicates the JFS is ready to be engagec light goes out when the JFS shuts down.

JFS Control Handle

The JFS control handle is in the front cockpit on the lower right corner of the main instrument
panel. Pulling the handle straight out dischp@s one JFS accumulator. The handle is spring
loaddd to return to its normal position.

AIRCRAFT FUEL SYSTEM

Refer to the foldout section for airplane and engine fuel system illustration. Fuel is carried
internally in four interconnected fuselage tanks, and two internal (wet) wing tanks. External
fuel canbe carried in three external tanks and two conformal fuel tanks. The external tanks are
mounted on the centerline and inboard wing station pylons and are completely
interchangeable.

Conformal fuel tanks (CFT) are mounted on the outboard side of eacheenacelle. All tanks

may be refueled on the ground through a single pressure refueling point, airborne they can be
refueled through the aerial refueling receptacle. External tanks may also be refueled through
external filler points on each tank. Tahlkconsists of one main tank and a right auxiliary tank.
The tanks are so arranged that all internal fuel will transfer even if the transfer pumps fail. CFT
fuel is transferred by transfer pumps to any internal tank that will accept it.

Regulated enginelbed air pressure transfers fuel from any external tanks to any internal tank
that will accept it and also provides a positive pressure on all internal fuel tanks. Each CFT is
pressurized by a setfontained ram air pressurization and vent system. Rigae fuel level

control valves control fuel level during refueling or fuel transfer operations. All internal, CFT,
and external fuel (except engine feed tanks) maylbmped overboard from an outlet at the

trailing edge of the right wing tip. All interhfuel tanks are vented through the vent outlets at

each wing trailing edge. The external tanks are vented through the vent outlets in their
individual pylons. Each CFT is vented through its vent outlet near the back of the CFT. The fuel
quantity indicding systems provides fuel quantity, in pounds, of all internal, CFT and external
fuel. Refer to Servicing Diagram, this section, for fuel grade and specifications.
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NOTE

5dzS G2 tAYAGFGA2ya 6Ad
naming of fuel tanks, the standar&K fuel menu
will only affect fuel quantities for tanks actually
loaded on the aircraftFuel loadout is specified
using theAircraft Fuel & Stores Menu (Shifjto

set initial fuel quantities and external tank
loadouts. If the standard FSX fuel menussd,
any changes in tank quantities for tanks that were
not loaded on the aircraft using th&FSMwill not
have those quantities actually added to the

I ANDONI FGQa G201t TFdz5¢

SURVIVABILITY

The internal fuel tanks, all of which are located fordaf the engines, contain foam for
fire/explosion protection. The feed tanks are s&dfaling. Fuel lines are routed inside tanks
where possible, and most have se#aling protection when outside the tanks. All CFT
compartments incorporate explosiomgpression foam slabs for enhanced survivability. Dry

bay areas (voids) around fuel cells on the sides and bottom of fuselage fuel tanks are filled with
explosion suppression polyether foam.

FUEL TRANSFER SYSTEM

The fuel transfer system provides for inted fuel transfer and external fuel transfer. Internal

fuel consists of L and R internal wing tank, L and R engine feed tanks, right aux tank, and tank 1.
External fuel consists of L and R CFT, L and R external wing tanks, and the external centerline
tank. Any sustained fuel imbalance greater than 200 pounds between internal wing tanks or
1,000 pounds between CFT lasting over 5 minutes should be reported on AFTO Form 781.

Internal Fuel Transfer

Internal fuel transfer is accomplished by three electriaisfer pumps (L and R internal wing

tanks and tank 1) and one fuel ejector pump (right aux tank). The electric pumps automatically
transfer internal wing and tank 1 fuel to the engine feed tanks when the level control valve(s) is
open in either of the twdeed tanks. The transfer pumps run continuously when electrical
power is applied to the aircraft and an engine master switch is on. In the Mil\BE Fexternal

fuel is also automatically transferred during all phases of flight.
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External Wing and Ceetline Tank Transfer

External wing and centerline fuel is transferred by engine bleed air pressure providing the
landing gear handle is UP.

CFT Transfer

Each CFT contains two transfer pumps, one in the center compartment sump and one in the aft
compartment sump. The sumps are connected by a float controlled interconnect valve which
isolates the sumps until the aft compartment is almost empty or the aft transfer pump fails.
Each CFT also contains an ejector pump that transfers fuel from the forward comepato

the center compartment.Each CFT also contains an ejector pump that transfers fuel from the
forward compartment to the center compartment. The center pump transfers forward/center
compartment fuel and the aft pump transfers aft compartment fuel

When the aft compartment fuel level drops below and interconnect float valve level, the
interconnect valve opesito connect the two sumps. The CFT transfer pumps run continuously
when electrical power is applied to the aircraft and the engine mastechvis on. Fuel

transfers within the CFT are sequenced to automatically maintain the aircraft center of gravity
within limits.

External Transfer Switch

The external transfer switch has switch positions of WING/CTR and CONF TANK. The switch is
provided toselect the transfer sequence of the external fuel. Whichever tank is selected, the
opposite tank position will not transfer unless the selected tank position transfer rate is
insufficient to maintain full internal fuel or the fuel in the selected tanétepleted.

If the transfer rate of the selected tanks is insufficient to maintain full internal tanks, all the
external tanks (wing, centerline, and CFT) will transfer simultaneously until the internal tanks
are full. Once full, the simultaneous transféitl cease until the transfer rate of the selected
tank again fails to keep the internal tanks full.

Fuel Control Switches

Three fuel control switches, labeled WING (external wing tanks), CTR (centerline tank), and
CONF TANK are on the fuel control dane

NORM Provides normal transfer and refuel of
corresponding tanks.
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STOP TRANS  Stops transfer from corresponding tanks, includin
automatic external transfer, unless FUEL LOW lic
is on, in which case fuel will transfer regardless o
position of this swth.

STOP REFUEL Will prevent filling of the tank(s) selected.

CFT Emergency Transfer Switch

In the MilViz FL5E, the CFT Emergency Transfer Switch is selectable, but the functionality has
been deliberately disabled.

FUEL FEED SYSTEM

There are two segrate fuel feed systems, one for each engine. During normal operation, fuel
temperature is controlled by fuel recirculation to the internal wing tanks. The internal wing
tanks act as a heat exchanger to lower the fuel temperature before it again trartsféne

feed tanks. Baffles in the feed tanks provide limited fuel supply for the left and right main
boost pumps during negative G or inverted flight.

During normal operation, the right main boost pump supplies fuel to the right engine only, and
the left main boost pump supplies fuel to the left engine only. Below 1,000 pounds total feed
tank fuel, feed tanks may not feed simultaneously. The main boost pumps are capable of
providing pressurized fuel flow to the engines at all power settings througtin@utlight

envelope. If either or both main boost pumps fail, or either or both main generators are
inoperative, or both main transformenectifiers fail, the emergency boost pump is activated

and a system of tank interconnect and crossfeed valves allogveemaining operating pump(s)

to supply all usable fuel in the feed tanks to both engines.

With one main boost pump and the emergency boost pump operating, pressurized fuel is
supplied to both engines at all neafterburner power settings throughout thentire flight
envelope. With double boost pump failure (any two), the remaining pump is capable of
supplying fuel to both engines at all nafterburner power settings from sea level to 30,000
feet.

If both main boost pumps and the emergency boost purgsinoperative, fuel is available to
the engines by sttion feed only. Under most flight conditions the engines require pressurized
(boosted) fuel to preclude fuel vaporization. Therefore, loss of both main pumps and the
emergency boost pump may caudeal engine flameout.
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During singleengine operation, the feed tank of the inoperative engine mal feed to the
operative engine until the fuel level of the good engine feed tank is well below FUEL LOW light
activation.

L/R BOOST PUMP Cautions

The L ad R Boost Pump cautions are displayed on the MPD/MPCD if the associated boost
output pressure is low.

EMERGENCY BOOST PUMP ON Caution

The EMER BST ON caution on both the caution light panel, and the MPD/MPCD come on any
time the emergency generator is ofing and sufficient emergency boost pump output
pressure is available.

BOOST SYSTEM MALFUNCTION Caution

The BST SYS MAL caution on both the caution light panel and the MPD/MPCD come on any time
the emergency fuel boost pump output is insufficient.

TRANSER PUMP Caution

The XFER pump caution is displayed on the MPD/MPCD and comes on when a failure of a CFT
or a wing fuel transfer pump occurs. There is no differentiation between left or right transfer
pump or between external wing tanks and CFT.

TRANSFERJRIP Voice Warning

Failure of the CFT or wing fuel transfer pump will activate the transfer voice warning. When a

FILAfdzZNE A4 RSGSOGSR GKS @2A0S g NyAy3a aidlaSay
the warning.

FUEL TANK PRESSURIZATION AND VENT

Thepressurization and vent system provides regulated engine bleed air pressure to all internal
tanks to prevent fuel boibff at altitude and to the external tanks for fuel transfer. The system
also provides pressure relief of the fuel tanks during climbd,\aacuum relief of the fuel tanks,

as required, during descents. The internal and external tanks are pressurized when the landing
gear handle is UP. Internal and external tanks are depressurized when the landing gear handle
is DOWN.

The pressurizationral vent system is setfontained for each CFT. Each CFT provides regulated
ram air pressure (from a flush inlet on the side of the CFT) to all three compartments to
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maintain positive tank pressures. The system also provides pressure relief of the @igh thr
the overboard vents during climb and air refueling, and vacuum relief during ground operation.

FUEL QUANTITY INDICATING SYSTEM

The fuel quantity indication system provides readings, in pounds, of usable internal, CFT, and
external fuel. Refer to fige 1-6. The system components include the fuel quantity indicator, a
built-in test (BIT), a BINGO caution display, and an independent FUEL LOW caution light.

Fuel Quantity Indicator

A combination pointeiccounter fuel quantity indicator is on the lower higside of the main
instrument panel. Refer to figure@. The pointer indicates total internal fuel (with readings
multiplied by 1,000). The upper counter marked TOTAL LBS indicates total internal fuel plus
CFT and external fuel. The two lower coustenarked LEFT and RIGHT, and a selector switch
provide individual tank monitoring and a check of the indicator. Erroneous fuel indications
resulting from fuel slosh will occur during and immediately following maneuvering flight.

NOTE

The nonCFT fuel Maes in figure 36 do not apply to the MilViz-ESE
as again, nof€CFT configurations were not modeled. The decision t
avoid modeling nofCFT configuration reflects the tactical doctrine
thattheFMp 9 A& Ft2gy 6A0GK / C¢Qa A
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L]
S

- - - -
(F-15€) Bers
- o
USASLE FUEL ) |
Task _’.‘—A#
SALLOAS ™ Sounns POUNDS POLNDS POUNDS
ATAS taGAL aTediamar | aTe) |_ATESLGAL
TANK 1 ] 3,500 =150 =150 | «0%0=1% 4,300 =150
RCHT ENG FEZD (TANK 2) P 1502100 | 14502300 | 1.55%0=w0 1,580 =00
LEFT ENG FEED (TANK 3) 188 12502100 | 1150 =100 1250 =100 1,230 =100
ATERNAL maug TANES LE 13 3200=2%0 | 3150225 | 1300+2%0 1370 =350
2] es 32002250 | 11502290 | 130=2% 1399230
gmo‘z'iuun 2019 | 133002500 | 127002500 | 13550 =500 | 13,750 =500
L 510 =300 - 9=
= 2 1%%0 38002300 | 410030 50 =300
" 510 33502300 | asco= 4,100 =300 4,750 2300
INT FUEL PLUS
EXT WING TANKS LESS 31239 | 21050+8%0 | 202002850 | 217002850 | 72,000 850
CONFORMAL TANKS
EXTERNAL § TANK 810 33502300 | 2800=300 | 410030 4150 300
INT FUEL PLUS EXT
€ Tang Less 2623 | 17100270 | 165502790 | V602750 | 12.500 =750
CONFORMAL TANKS
INT FUSLPLUS
3EXT TANKS 3843 | 250002350 | 2¢250+3%0 | 2ss00=%%0 | 26150 =30
LESS CONFOAMAL TANKS
L 722 4,750 =300 4E00=300 | 4500z 4350 =300
CONFORMAL TANKS
@ 78 | 45030 4500 =300 | 4500230 4550 =300
INTERNAL FUEL % -
PLUS CONFORMAL TANKS 3075 | 25002900 | 215002500 | 233002300 | 23650 =300
INT FUEL PLUS EXT
WING TANKS AND £655 | 30,500 3050 | 23500 21050 | 31450 =1050 | 31.3%0 =0%0
CONFORMAL TANKS
INT FUEL PLUS EXT
€ Tancano 1085 | 4550+9% | 22750+9%0 | 3% =550 | 27800 2550
CONFORMAL TANKS
MAX FUEL LOAD-INT
FUEL PLUS 3 EXT TANKS $305 | 3250021150 | 3340021150 | 35550 =150 | 3601150
AND CONFORMAL TANKS

THEREFORE, THE
ACTUAL GALLONS TIME 55,6387 ORES
WILL NOT NECESSARILY ACREE WITH THE
POUNDS COLUMN.

@ FUEL WEIGHTS ARE BASED ON #-5 AT
68 P-BATE) AND P4 ATES ANDED
FOUINDS PER GALLON (DIFFERENCES ARE
DUE TO MANUFACTURERS ALLOWASLE
TOLERANCES) AND 65 DEGREES
FAHRENNEIT.

Figure 16
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Fuel Quantity Selector Knob

FEED

INT WING

TANK 1

EXT WING

EXT CTR

CONF TANK

BIT

FUEL LOW Caution

The fuel remaining in the respective engine feed tanks
will be displayed.

The fuel remaining in the respective internal wing tank:
will be displayed.

The fuel remaining in tank 1 will lsksplayed in the LEFT
counter (RIGHT will indicate zero).

The fuel remaining in the respective external wing tank
will be displayed.

The fuel remaining in the external centerline tank will b
displayed in the LEFT counter (RIGHT nditate zero).

The fuel remainingn the respective conformal tank will
be displayed.

A springloaded position that will drive the internal
(pointer) and total (counter) indicators to 6,000 pounds
and the LEFT and RIGHT (counters) to 6Qdigs
indicating the fuel quantity indicator is operating
normally.

A FUEL LOW caution, on the MPD/MPCD display, warns the aircrew of a low fuel level in one or

both engine feed tanks. The FUEL LOW caution is completely independeatfoék quantity

indicating system and is controlled by a sensor in each feed tank.

The sensor in the right feed tank is located at the 960 pound level and the sensor in the left
feed tank is located at the 540 pound level. If either sensor is exposgdr@less of the
combined indicated fuel quantity) the FUEL LOW caution will comd ba.caution normally

comes on at 1,500 plus/minus 200 pounds total internal fuel remaining. The FUEL LOW caution

may come on with more than 1,500 pounds of fuel remagnf fuel transfer falls behind engine

fuel consumption because of transfer system failure or sustained high speed afterburner usage.

¢KS C!'9[ [h2 OldziAzy |OGAQGFGSa& Fdzi2YlFGAO
regardless of cockpit fuelhstch positions. Transfer will stop as soon as feed tanks refill to the
sensor levels and will reactivate when the fuel level again drops below the sensors.
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FUEL LOW Voice Warning

The FUEL LOW voice warning is activated in conjunction with the FUEtaut~. When a
f2¢ FdzSt O2yRAGAZ2Y SEA&GAT GKS 02A0S 461 NYyAy3
repeats the warning.

BINGO FUEL Caution

A BINGO fuel caution on MPD/MPCD comes on at a preset value, controlled by the aircrew. An
adjustable index (bg) on the face of the indicator may be set to any internal fuel quantity by
turning the bingo knob. If the bingo index is set above 600 pounds, the BINGO caution will
come on when the BIT check is made. The bingo caution circuit may be used to autthynatica
terminate fuel dumping.

BINGO FUEL Voice Warning

The bingo fuel voice warning is activated in conjunction with the bingo fuel caution. When a
oAy3A2 FdzSf O2yRAGAZ2Y SEA&AGAZT GKS @2A0S 461 NYyAY
warning.

FUEL DMP SYSTEM

All fuel except engine feed tank fuel may be dumped by placing the dump switch DUMP. The
dump switch is located on the fuel control panel. With the landing gear handle DOWN, external
fuel cannot be dumped. Internal and/or CFT fuel is not dejeat on the landing gear handle
position. The fuel dump switch is sprit@aded to the levetocked NORM position, and is
electrically held in the DUMP position (with BINGO caution off).

When DUMP is selected, a motoperated dump valve in the riglmternal wing tank opens.

With the dump valve open, the transfer pumps in tank 1 and each internal wing tank force fuel
out the right wing dump mast. Conformal fuel tanks and/or external fuel tanks transfer into
tank 1 and the wing tanks and is then dundpe

Dumping will continue until STOP TRANS is selected or in the case of the external tanks, the
landing gear handle is moved to DN. If the tank 1 and internal transfer pumps fail, external fuel
passes through a check valve and is dumped. Dumpingowilhae until:

a. Norm is selected on the dump switch.
b. The BINGO caution comes on, at which time the dump switch automatically
returns to NORM terminating fuel dumping.
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c. Only feed tank fuel remains. This can occur if the BINGO bug is set below
approximately 2700 pounds.

The approximate fuel dumping rates are: right internal wing tank 390 PPM, left internal wing
tank 260 PPM, and tank 1 of 260 PPM, for a total of 910 PPM dump rate. The uneven dump
rates of the internal wing tanks produce a fuel imbalanc# ({éng heavy) of approximately

130 pounds per minute up to a maximum of approximately 1,100 pounds of wing fuel
asymmetry. Wing fuel asymmetry will remain until all the fuel in the internal wing tanks is
depleted.

EXTERNAL TANK JETTISON

The external fuelanks may be jettisoned individually or simultaneously. See Stores Jettison
Systems in this section.

AIR REFUELING SYSTEM

The air refueling system has a fixed receptacle, a slipway control switch, a hydraulically
operated slipway door, two slipway lights receptacle flood light, a signal amplifier, a READY
light, an air refueling release button, an air refueling pressure switch, and an emergency
slipway door actuating system.

NOTE

1 Air refueling with the MilViz-BE5E is modeled, and incorporate
an Al K-135 that may be called up by the virtual pilot by
bringing up the FSX toolbar while in flight, clicking on-8usl,
then MilViz Version 0.4.31, and then Request Tanker.

1 Two modes of refueling are selectable: Hianker Mode or
Normal Tanker Mode. Nimal Tanker Mode is automatically
engaged upon request of the tanker. If the virtual pilot want:
more realistically demanding requirement, he may select Prc
Tanker Mode

1 ProTanker Mode requires physical boom latch to refuel

1 Normal Tanker Mode merely reges that the MilViz A5E be
kept within these expanded parameters.

o Within 200 feet of tanker altitude
0o 2A0KAY np RS3INBSaA NRIKID
o Within 0.4nm aft of tanker

9 {A3yr+f GNBIFrR&¢ o6& Sy3al3IAAy3
incrementallyp ¢ YR AT AYAaAARS (KS
parameters, or physically latched to the boom in Hiamker
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Mode, fuel flow will begin.

1 Successful fuel onload is signaled by a repeating pbeged
while fuel transfer is ongoing. The tone will end when full fus
state is reached or if aircraft is allowed to maneuver outside
required parameters.

For CG control, a float switch in tank 1 prevents external tank refueling until tank 1 fuel quantity

Ad 020S FLIINRBEAYLFGSt & wm3pc natey@atpfdieasdftankklK S / C¢
fuel quantity) with the CG being maintained by the sequence in which the CFT compartments

are filled.

CAUTI

5dzNAy 3 NBTFdzStAy3 2F SEGSNYI €
closure could occur, which may shatter the pyltansipipe,
causing fuel to flow overboard. If fuel valves manufactured by
Dolphin/Autovalve (Part Number 60486 are installed in the CFT
or external fuel tank pylons, restrict the rate of flow for refueling
(after internal fuel is full) to less than 15@m (gallons per
minute). Valves manufactured by JC Carter are not restricted.

Slipway Switch
The three position slipway switch is located on the fuel control panel.

CLOSE Closes the slipway door, turns on tank 1 and CFT
transfer pump(s), reestablishexternal fuel tank
pressurization, and fuel sequencing.

OPEN Shuts off tank 1 transfer pump, CFT transfer pumps
operating), opens the slipway door, and, providing tl
slipway door has opened:

a. Depressurizes the external fuel tanks if FUEL
LOW light nbon.

b. Turns on the receptacle lights.

c. Turns on the READY light indicating the systt
is ready for boom engagement.

ORIDE Accomplishes the same function as in OPEN above
also the following:
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a. Allows boom locking, but the tanker disengac
feature (both aitomatic and manual) is lost.

b. The receiver must initiate all disconnects.

c. Bypasses tank 1 float switch and external tar
may be refueled, regardless of fuel tank 1.

NOTE

1 With the slipway switch in OPEN or ORIDE and the slipway
open, the externaldnks are depressurized and descent rate
should not exceed 10,000 feet per minute.

1 To prevent an undesirable CG condition when using ORIDE
position, STOP REFUEL should be selected for the external
and CFT until tank 1 fuel quantity is above 1,560natsu

M FUEL LOW caution activation will not turn on the tank 1 tran
pump if the slipway switch is in OPEN or ORIDE.

Fuel Control Switches

The three fuel control switches, on the fuel control panel, provide an option of refueling the
external/conformaltanks. If the switches are in NORM, the external/conformal tanks will fill
during refueling. If any or all switches are in STOP REFUEL, then corresponding
external/conformal tank(s) will not fill during refueling.

Air Refuel Pressure Switch

The air refel pressure switch prevents the aircraft fuel system from becoming-pressurized
during refueling by unlatching the receptacle from the air refueling boom if fuel pressure
exceeds approximately 80psi.

Air Refueling Release Button

The auto acquisition kiton is used as an air refueling release button. When the button is
depressed, the receptacle unlatches from the boom.

Emergency Air Refueling Switch

In the MilViz FL5E, the Emergency Air Refueling Switch has been disabled. The slipway door
will open namally in all cases.

GROUND REFUELING
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All internal, CFT, and external fuel tanks are pressure fueled through a single point receptacle.
However, the external tanks may be fueled through individual filler points. No external power
is required for singleqnt refueling.

NOTE

Ground refueling operations are accomplished fo
the MilViz F15E through use of thAFSMo
designate fuel loads as well as to load external fu
tanks on the available pylons. Due to limitations
gAUK C{ - Q& RSaAafHuéltainks,2 y
the standard FSX fuel menu has been disabled fc
the MilViz F15E. If the standard FSX fuel menu i
used, the fuel quantity can be changed, but upon
exit from the FSX menu, the modified values will
ignored and the settings made in tiAd=-31 will
continue to be used. If ground refueling is desire
then the AFSMshould be brought up with the
aircraft on the ground and fuel and external tank
settings modified as desired.

CFT Manual Precheck Valve

The manual precheck valve is located onfitrevard end of each CFT. This is not modeled on
the MilViz F15E given that actual ground fueling personnel actions are not modeled. Fuel is
loaded on the ground through use of thd-SMmenu.

ELECTRICAL POWER SUPPLY SYSTEM

The electrical power supply stgm consists of two main AC generators, three transformer
rectifiers, an emergency AC/DC generator, and a power distribution (bus) syEtaernal
electricalpower can be applied to the bus system on the ground, and the JFS generator
provides electricgbower to part of the bus system during an engine start without external
power. Refer to foldout section for electrical system simplified schematic.

AC ELECTRICAL POWER

Two AC generators are the primary source of electrical power. The two generators are
connected for split bus nonsynchronized operation. This means that with both generators
operating each generator supplies power independently to certain aircraft buses. If one
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generator fails, it drops off the line. At the same time, power from the rieing generator is
provided to the buses of the failed (or turned off) generator.

Current limiters are provided to prevent a fault in one generator system from shutting down
both generators. Either generator is capable of supplying power to the entitensysEach
generator is activated automatically when its control switch is in the ON position, and the
generator is connected to its buses when voltage and frequency are within prescribed limits
(approximately 56% engine RPM). A protection system witiérgenerator control unit

protects against damage due to undervoltage, overvoltage, over and under frequency, feeder
faults, and generator locked rotor.

If a fault or malfunction occurs, the generator control unit removes the affected generator from
its buses. Except for an under frequency condition, the control switch of the affected generator
must be cycled to bring the generator back on the line after the fault oroduiblerance

condition clears. If the generator drops off the line due to under fesgpy and the prescribed
frequency is restored, the generator will come back on the line automatically.

A generator may be removed from its buses at any time by placing the generator control switch
to OFF. Indicator lights, labeled L GEN and R GENj amlocaution light panels. These lights
come on whenever their respective generator drops off the line with power available on the
essential 115 VAC bus to illuminate the lights.

Generator Control Switches

Two generator control switches, one for eacingeator, are on the engine control panel. They
are two-position toggle switchewith positions of OFF and ON. The switches are Jear
type and must be raised up before they are moved to a new position.

DC ELECTRICAL POWER

Three transformerrectifiers(TR) are provided. The outputs of the left and right transformer
rectifiers are connected in parallel. However, protection is provided so that a short on the bus
of one TR will not affect the other TR. Also, if either the right or left TF fails, ilee DR will
provide the entire DC system. A third TR is provided, the essential TR, which operates
independently of the other two. No cockpit warning of single TR failure is provided.

EMERGENCY GENERATOR

A utility hydraulic motodriven emergency AC/D@erator is provided. The emergency
electrical system is separate from the primary electrical system. If either or both main
generators are inoperative or both the left and right transferectifier fail, or some
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combination of faults occur, or if eithe@r both main fuel boost pumps fail, the emergency
generator is activated. If only one generator is inoperative or either or both main fuel boost
pumps fail, the emergency generator powers the emergency/essential buses only (emergency
fuel boost pump, aesting hook, emergency air refueling door open and AFCS/CAS).

If both generators are inoperative or both right and left transformectifiers fail, the
emergency generator supplies the essential AC/DC buses, the emergency/essential buses, and
the groundpower switch number one 28 volt DC bus.

With the aircraft on the groundnd the emergency generator switch in AUTO during engine

start without external power, the emergency generator automatically shuts off 30 seconds after
first main generator comes omne¢ line. The purpose of shutting down the emergency

generator is to limit operation on the ground. The 30 second delay is to allow time to check the
emergency generator/emergency boost pump system.

With the emergency generator switch in AUTO on the gdhlooth the EMER BST ON and BST
SYS MAL lights come on in situations (single engine taxi, first engine start, etc.) where a main
generator is off the line. The lights will go out when the second main generator comes on the
line.

Emergency Generator Contr&witch

The emergency generator control switch, on the engine control panel, is a-gugé&on toggle
switch with positions of AUTO, MAN, and ISOLATE. The switch is electrically held in the ISOLATE
position.

AUTO Provides automatic activation of the ergency
generator if either or both main generators are
inoperative, both left and right transformeectifiers
fail, or either or both main fuel boost pumps fail. Als
provides automatic shutdown of the emergency
generator 30 seconds after the first majenerator
comes on the line after a ground start.

MAN Provides manual activation of the emergency
generator.
ISOLATE Restricts the emergency generator to powering the

emergency fuel boost pump and the arresting hook,
and provides power from the emergeylessential 28

volt DC bus to the emergency air refueling switch to
open the slipway door. It also provides power to the
ground power switch number one 28 volt DC bus for
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operation of the engine monitor indicator. Power an
intercom are removed from theear cockpit. In the
event of a complete electrical failure, an attempt to
restore the emergency generator may be made by
cycling the switch to ISOLATE and back to MAN.

EMER BST ON/SYSTEM MALFUNCTION Caution

The EMER BST ON and BST SYS MAL cautiotis praication of the status of both the
emergency fuel boost pump system and the emergency generator system. Acsintien, or
combination of cautions, indicateke following:

EMER BST Ol BST SYS MA STATUS

ON OFF Emergency fuel boost pump pressure
normal and pump powered by
emergency generator.

OFF ON Emergency fuel boost pump failed.

ON ON Emergency fuel boost pump pressure
normal but powered by abnormal
electrical source.

JFS GENERATOR

The JFS generator provideswer toJFS ignition and caml and, with the JFS READY light on,
provides power to the intercom, front utility light, and AMAD fire warning. These items are
powered by the JFS generator until JFS shutdown. If the JFS start switch is used for shutdown,
the AMAD fire warning remairmowered for a short time during JFS rundown.

EXTERNAL ELECTRICAL POWER

The MilViz A5E does not require external power for any phase of operation and therefore the
features associated with management of external power sources are not modeled in this jet.

External Power Control Switch

The external power control switch is modeled on the panel,tbatswitches themselves and
the normal actions associated with those selections are not modeled in the MHiNGE F
Therefore, their normal functions will noeldiscussed in this POH.

CIRCUIT BREAKERS
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Circuit breakers for the AFCS, pitot heat, speed brake, flaps, landing gear, and nosewheel
steering are provided on the lower center instrument panel in the front cockpit. Two circuit
breaker panels are in the reaockpit below the right and left consoles. All other circuit
breakers are inaccessible to the flight crew.

HYDRAULIC POWER SUPPLY SYSTEM

Hydraulic power is supplied by three separate systems with each system divided into two or
more circuits. Reservdevel sensing (RLS) is employed in all three systems for the purpose of
isolating a leak. When a leak develops in a circuit a valve senses the reservoir level and shuts
off the affected circuit. Through this method the maximum number of circuits remain

operable. Refer to Hydraulic Flow Diagram in Section 3, and the hydraulic systems foldout for a
description of what each system powers.

PC SYSTEMS

PC1 pump and PC2 pump operate at a pressure of 3,000 psi. Each PC system is divided into a
circuit A and aircuit B.

UTILITY SYSTEM

The utility system has a left pump which operates at a pressure of 3,000 psi and a right pump
which operates at a pressure of 2,775 psi. The utility system is divided into a circuit A, circuit B,
and a norRRLS circuit.

RESERVOLEVEL SENSING (RLS)

If a leak occurs in any circuit, the reservoir level of that system (PC1, PC2, or utility) drops and
circuit A is shut off. If the leak is in circuit B, the reservoir level continues to drop causing circuit
A to be restored and circu is shut off. In the case of the utility system with a4RitS circuit

leak, circuit A is shut off then restored as circuit B is shut off. However, if flight is continued, a
complete utility failure will eventually occur as indicated by zero pressarhe utility

hydraulic gauge.

HYDRAULIC PRESSURE INDICATORS

Three hydraulic pressure gauges on the upper right corner of the instrument panel display PC1,
PC2, and utility hydraulic system pressures.

HYDRAULIC SYSTEMS CAUTION LIGHTS
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An amber HYD light ahe caution light panel and the MASTER CAUTION light come on when

any hydraulic system caution exists. The appropriate caution display: PC1 A, PC1 B, PC2 A, PC2
B, UTL A, and UTL B will be displayed on the MPD/MPCD when their respective RLS valve
actuates to shut off that circuit. The PUMP or R PUMP caution is also displayed on the
MPD/MPCD when the respective utility hydraulic pump output pressure is low. An indication of

a PC pump failure or low pressure is displayed on the MPD/MPCD. ResettM§3TER

CAUTION light will not extinguish the HYD light or the associated caution on the MPD/MPCD.

LANDING GEAR SYSTEM

The gear is electrically controlled and hydraulically operated. While weight is on the gear, the
gear cannot be retracted. When the mand nose gear are extended, the forward door(s) will
be closed.

LANDING GEAR CONTROL HANDLE

The landing gear is controlled by a wheel shaped handle located on the lower left side of the
main instrument panel, and has two positions.

DOWN (DN) Extends landig gear.
UP Retracts landing gear.

Landing Gear Warning/lUNSAFE Lights and Warning Tone

A red warning light in the front cockpit landing gear control handle and the rear cockpit UNSAFE
light on the left lower main instrument panel comes on when any lagdjear is not locked in

the selected position. A low pitch (250 Hz) warning tone will be activated ten seconds after the
landing gear control handle is placed down and will remain activated until all gear are down and
will remain activated until all geare down and locked.

The red warning lights will also illuminate due to an unlocked gear door when the landing gear
control handle is up. These lights are independent of the three green landing gear position
lights. The lights will illuminate and tkearning tone will sound whenever the following
conditions exist simultaneously:

Aircraft altitude is below 10,000 feet
Airspeed is below 200 KIAS

Rate of descent greater than 250 FPM
Gear handle is not down

= =4 4 A

Version 1.1¢ 9 July 2011
[-39-]



—
"”LV’Z MilVizFMp 9t Aerafing Randbbok]

MILITARY VISUALIZATIONS

In addition, the lights will illuminate and a wang tone will sound when the Air Data Computer
(ADC) becomes inoperative, regardless of altitude, airspeed, or rate of descent. The warning
tone may be silenced by depressing the warning tone silence button adjacent to the landing
gear control handle.f the landing gear is up and locked and then the landing gear control
circuit power fails (e.g., circuit breaker popped), the warning lights will illuminate. However,
the warning tone will not come on.

Landing Gear Position Lights

There are three greenaling gear position lights marked NOSE, LEFT, and RIGHT located on
the left lower main instrument panel in each cockpit. Each light will illuminate when its
respective gear is down and locked.

EMERGENCY LANDING GEAR HANDLE

An EMERG LG handle is locatedhanleft main instrument panel in both cockpits. Emergency
gear extension is accomplished by pulling either the front or rear cockpit EMERG LG handle full
travel and ensuring the handle is locked in the extend (full travel) position. This bypasses
normd hydraulic and electrical controls and hydraulically (JFS accumulator) releases the doors
and landing gear. The landing gear then free falls to the down and locked position. The landing
gear doors will remain open.

The emergency landing gear handleghe forward cockpit can be reset by rotating the handle
45 degrees clockwise and pushing forward. The handle in the rear cockpit must be pulled
completely out and locked and once pulled and locked, cannot be reset from the rear seat.

NOSE GEAR STEERINGTEM

Nose gear steering is a full time mechanically controlled (front and rear cockpit rudder pedals)
hydraulically powered (UTL A pressure) system that features a normal (15 degree maximum left
or right) range. The steering system on the MiiSEautomatically engages whenever the

nose gear is extended, and provides normal steering authority range.

WARNING

Due to the absence of modeling of the front
control stick gear steering button, the increased
maneuvering range thas present on the real
world F15Eisnot modeled on the MilViz-E5E

Additionally, the real world strut compression

Version 1.1¢ 9 July 2011
[-40-]



—
"”LV’Z MilVizFMp 9t Aerafing Randbbok]

MILITARY VISUALIZATIONS

engagement of the nose steering wheel is also
modeled. Use of the rudder pedals anytime the
nose gear is extended wilhase nose gear
steering inputs. Therefe, special care muste
taken to neutralize the rudder prior to the nose
gear contacting the runway surfate avoid risk
of ground looping the aircraft

Emergency Steering

Emergency steering is not modeled in the MilVZSA

BRAKE SYSTEM

The main lading gear wheels are equipped with hydraulic powered brakes operated by toe
action of the rudder pedals (or by use of the standard FSX brake keyboard commands). In FSX,
braking action is present during all phases of flight and regardlessgafie or powe status.

Anti-Skid System

The MilViz A5E is modeled for antikid braking. An ANBKID caution and the MASTER
CAUTION light will come on whenever the landing gear is down and a system failure is
detected. A touchdown protection circuit (with argkid on) prevents hydraulic pressure from
being applied to the brakes until both main wheels spin up. The brake pulser provides main tire
skid control in the event that angkid braking is unavailable. Skid control effectiveness
deteriorates below 30 knotsTherefore, heavy braking below 30 knots may result in locked
wheels, potentially causing erratic steering ultimately leading to ground looping of the aircraft.

The pulser may be selected manually by use of the three positiorskiatiswitch. When the
pulser system is activated, applied brake pressure is repeatedly interrupted to the wheel
brakes. The settings of the aiskid braking system and explanations are:

NORM The antiskid is on when the gear is down. In th
MilViz F15E, antiskid is defauéd to on and can
only be disabled via use of the FSX standard
control menu key.

PULSER Turns off normal antskid protection. For the
MilViz F15E, PULSER and NORM employ the
same braking action.
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OFF The OFF position may be selected, but in the
MilVizF15E has been disabled, guaranteeing
anti-skid braking operation.

Emergency Brake System

Emergency brake system pressure is supplied by the JFS accumulator and actuated by pulling
the emergency brake/steering handle in either cockpit. In the MilMIZH; this option is
always available regardless of the status of hydraulic systems.

Holding Brake (Parking Brake)

The holding brake is electrically controlled by a two position toggle switch located in the front
cockpit on the lower main instrument panel.

ON Holding brake is on regardless of status of
hydraulic system.

OFF Holding brake is off. In the MilViZIBE, the
holding brake will be disengaged with a
momentary application and release of rudder
toe braking action.

ARRESTING HOOK SYSTEM

A retractble arresting hook is in the underside of the aft fuselage. Itis electrically controlled,
extended by gravity and a hydraulic dashpot, and retracted by utility hydraulic pressure. Note:
the MilViz F15E retracts and lowers the arresting hook via thenmal FSX commands or the
cockpit switch, and does not require hydraulic pressure to facilitate full retraction.

Arresting Hook Switch

The arresting hook control switches are two position switches located on the front and rear
cockpit left sub panels.

UP Hook is retracted.
DOWN Hook is extended.
ARRESTING HOOK Caution
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Any time the arresting hook is not up and locked the MASTER CAUTION and HOOK caution
lights illuminate.
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FLAP SYSTEM

Each wing has a two position trailing edge flap. The flaps are edisttontrolled and
hydraulically operated. When the flaps are down,\tlage protected from structural damage
by a blow up airspeed switch. The switch is set to automatically retract the flaps at
approximately 250 knots. At approximately 240 knots,fthps will automatically return to the
down position, providing the flap control switch is in the down position.

Flap Control Switch

The flap control switch, located on the throttle quadrant on the real worlbE, is not
modeled on the MilViz-BE5E. Twmperate the flaps, the default FSX commands may be used on
the keyboard or assigned to a controller of choice.

UP Retracts the flaps.

DOWN (DN) Extends the flaps.

Flap Position Lights

The flap position lights are on the left sub panel. The YELLOMhtiglates the flaps are in
transit. A GREEN light indicates the flaps are down.

SPEED BRAKE SYSTEM

A speed brake is located on the upper surface of the center fuselage just aft of the canopy. Itis
electrically controlled and hydraulically operatedheTspeed brake in the MilVizI5E is a two
position brake: extended or retracted. The Mil\i¥FEindexesthe deployment or retraction

of the speed brake based upon anglkattackso as to prevent continued deployment past a
critical angleof-attack. Therefore, abov@5 units of AOA, the speed brake will automatically
retract, and if the brake is commande@ployed will automatically redeploy it below25 units

of AOA Operation of the MilViz-E5E speed brake is performed via the default FSX cordman

WARNING

Deployment of the MilViz-E5E speed brake at o
near critical angle of attack may cause immedia
stallif the brake cannot retract before stall
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possiblyleading to catastrophic loss of the
aircraft.

FLIGHT CONTROL SYSTEM

The MilViz A5Eemploys the standard FSX commands for control of roll, pitch, and yaw. These
maneuvers are accomplished via standard aileron, stabilator, and rudder controls-1be F

uses a twin vertical stabilizer with twin integrated rudders. Pitch control isgedwvith two
stabilators which are capable of symmetric or differential movement. The MHVAEFIoes

not require hydraulic forces to maneuver the primary flight control systems and so they will
function regardless of enginéydraulic systengr powerstatus.

Control Stick

While the MilViz A5E models a moving control stick in both the forward and aft cockpits, the
sticks are not modeled with their real world control switches. Control of the functions reserved
to the control sticks in the real worl@15E are instead activated through use of standard FSX
controls as well as customized weapons and radar controls that are specified in separate
tutorial videos and manuals included with this release. Functionality of actual control sticks will
depend upm whatever thirdparty procured control sticks the customer uses and programs for
support.

Rudder Pedals

The rudder pedals operate conventionally and are adjustable. The rudder pedals are also used
for the brakes and nose gear steering. Again, functignaf actual rudder pedals will depend

upon whatever thirdparty procured rudder pedals the customer uses and programs for

support.

Rudder Pedal Adjust Knob

The rudder pedal adjust knob is not modeled in the MIlVISE as the use of thirgarty
physicalcontrollers negate any virtual role such adjustments would provide.

T/O Trim Button and Light
The T/O trim buttorand light on the CAS control panelie not modeled on the MilVi215E
Pitch, Yaw, and Roll Trim

In the MilViz FL5E, trim in each of théhree axis (pitch, yaw, and roll) is achieved using the
standard FSX commands, and are fully independent of engine, power, or hydraulic conditions.
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Trim via physical controllers may be facilitated through customize programming of available
switches on whtever third-party using the default FSX controller menu.

AOA TONE

The geaidown AOA tone is a high pitch beeping tone which starts at approximately 30 units of
AOA. The beep rate increases as AOA increases. The tone may be eliminated by decreasing
AOA.

HIGH ANGLE OF ATTACK WARNING

A high angle of attack warning is provided. This @ggeAOA tone is a medium pitch tone

which starts at approximately 28 units AOA, depending on aircraft configuration. The landing
gear handle must be up and the external g®iconfiguration must be set correctly in the PACS
for the AOA warning to function correctly.

The tone comes on at 28 units AOA. At 30 units AOA a beep rate is heard, and at 33 units AOA
a steady tone will be heard. The AOA must decrease by 1 unit ke®rearning level

transitions to the next lower state. The high AOA warnings pertain to all external stores
configurations unless configured, with only-trair stores.

In addition, if the aircraft is loaded exclusively with S20B/A dispensers on dtans 2 and/or
8, the above limits are increased by 5 units AOA and consequently the warning tones will be
triggered at 33, 35, and 38 AOA respectively.

NOTE

This high angle of attack warning tone uses the same tones as u
by the OWS aural warnings.

DEPARTURE WARNING

With the landing gear up, a medium pitch beeping tone sounds when the yaw rate reaches 30
degrees per second. As the yaw rate increases the beep rate increases. The tone reaches a
maximum beep rate at 60 degrees per second yaw rate. tdresounds with the T/O trim

button depressed and the T/O trim light on. The T/O trim beep rate correlates to
approximately 45 degrees per second yaw rate.

AUTOMATIC FLIGHT CONTROL SYSTEM (AFCS)
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The AFCS provides roll, pitch, and yaw control augmemtadiotopilot modes in roll and pitch
axes. In the MilViz-E5E AFCS interface with the terrain following is not modeled.

CONTROL AUGMENTATION SYSTEM (CAS)

Superimposed on the hydromechanical flight control system is a three channel, three axis
control augmentation system (CAS). The CAS responds to electrical signals generated by forces
applied to the control stick and to rudder pedal position. These signals modify the control
surface deflections commanded by the hydromechanical flight control systgrotade the

desired flying qualities.

The CAS also provides increased damping on all three axes. Since CAS inputs are applied
directly to the actuator and the inputs are due to force and require no control stick or rudder
motion, with the CAS on, limitegircraft control is retained with the loss of any or all
mechanical linkages.

The three channel design turns any axis off when a second like failure occurs. The CAS affects
stabilator and rudder position only. The ailerons are not controlled by the 8A%derate

yaw transient may occur and is normal when yaw CAS is disengaged, reengaged, or the landing
gear is lowered.

CAS Caution Display

Three CAS caution displays (CAS YAW, CAS ROLL, and CAS PITCH) may illuminate on the
MPD/MPCD any time their respeat axis is disengaged by a failure in the CAS system or the
switch is off. These cautions also light the master caution and the FLT CONTR caution on the
caution panel. Any time the pitch or yaw CAS disengages, the roll CAS also disengages. A
moderate yaw transient may occur and is normal when yaw CAS is disengaged or engaged.

If the roll CAS is functioning normally, it can be&ngaged following the loss of pitch CAS. Roll
CAS cannot be engaged without an operating yaw CAS. A LAT STK LMT ca#ten thdt
roll commands must be limited to half lateral stick inputs.

NOTE

CAS YAW and LAT STICK LIMIT cautions may be displayed afte
single engine shutdown. This is normal aircraft operation and a*
CAS reset should be attempted.
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CAS Switches

The following three positions are applicable to the roll, pitch, and yaw CAS switches located on
the CAS control panel.

ON Allows normal operation after engagement.

RESET Engages disconnected axis (provided fault n
longer exists). The switch is springded
from RESET to ON.

OFF Disengages applicable axis.

NOTE

On the MilViz A5E the CAS must be in the ON position before ai
autopilot mode of operation will be engaged.

BIT Button

A BIT button is located on the CAS panel. Pressing and holdiijTtbutton permits initiation

of the AFCS BIT when the AFCS pushbutton on the MPD is pressed, the aircraft has weight on
wheels, and the holding brake is ON. To initiate an AFCS BIT, the operator must press and
release the pushbutton on the MPD/MPCD amdify AFCS IN TEST is displayed on the
MPD/MPCD. Then release the CONSENT switch to allow BIT to run.

AUTOPILOT FUNCTIONS

The autopilot in the pitch axis provides attitude control, barometric altitude haldar
altimeter hold or radar altitude selecand in the roll axis provides attitude hold, heading hold,
TACAN steering, navigation steering, or ground track steering.

Upfront Control (UFC)

The UFC is the primary autopilot mode selection and engagement controller. The basic
autopilot mode is selecttand engaged using the UFC but before any autopilot mode can be
engaged using the UFC, all three CAS axes, pitch, roll, and yaw, must be on.

The UFC menus involved in autopilot engagement and display of system and mode status are
menu 1 and the autopilasubmenu. See figured. Menu lprovides current autopilot status
information such as the engagement mode, and whether it has been coupled with the existing
steering mode. The autopilot submenu provides the means of coupling the current aircraft
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steer node andeither the baro or radaraltitude hold mode. When the autopilot is engaged in
the autopilot status (same as Menu 1) is displayed centered on the top line. If the autopilot is
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Autopilot Preselection

Autopilot modes of operation may be preselected on the autopilot submenu prior to coupling
of the basic autopilot. Any option with an asterisk (steer mode and altitude hold) will be
coupled when he UFC keyboard A/P button is pressed.

NOTE

Operating modes are remembered from the previous sortie. Bef
coupling the autopilot, review the autopilot submenu for
Preselection.

Autopilot Engagement; Basic A/P Mode

The basic autopilot is engaged egsing the A/P key on the UFC keyboard. The autopilot
automatically engagegitch attitude hold if pitch is within O degrees plus/minus 45 degrees,
and engages heading hold if the bank angle is 0 degrees plus/minus 7 degrees. If the bank
angle is greatethat plus/minus 7 degrees and less that 60 degrees roll, attitude hold is
engaged until the bank angle is decreased to plus/minus 7 degrees and then automatically
reverts to heading hold.

When the autopilot key is pressed, the UFC autopilot submenuceeplthe current display to

facilitate steer mode and/or altitude hold engagement selections. If attitude hold is engaged it
FLIWISENE 2y YSydz m Ay GKS OdzZNNByYy G Fdzi2LAE 20 Y2
Sy3alr3ISR AG A& RAALIX I &SR la a!kt | 5Dd¢

Autopilot Disengagement

The autopilot modes are disengaged by engaging the normal FSX keyboard or centroller
assigned autopilot disengagement command, deselecting the mode via the UFC, or engaging a
higher priority mode of autopilot operation via the UFC.

Autopilot Coupled With Steer Modes

The autopilot can be coupled with any one of three steer modes, navigation (NAV), ground
track (GT), or TACAN (TCN). Steer modes are selected from the EHSI display format (figure 1
29). The UFC autopilot subenu, line 2will show the steer mode currently selected on the

HSI and is used to couple the autopilot to the displayed steer mode. If ILST or ILSN is selected
on the HSI, the coupling to the steer mode is inhibited since the autapilst be coupledorior

to selecton of the ILS modes on the H&Ifly an ILS approach. With the autopilot coupled, ILST
and ILSN are removed from the HSI display.
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NOTE

1 If either ILS mode is selected on the HSI when the autopll
coupled, the appropriate steer mode (TCN or NAV) is
automatically selected and displayed on both the HSI and
UFC autopilot submenu. For example, if ILSN was select
the NAV steer mode is automatically selected on the HSI
(boxed) when autopilot is coupled.

1 The TACAN steer mode no longer disengageswaatioally
when flying through the zone of confusion (ZOC). In the z
TACAN steering will parallel the desired course. Once ou
the ZOC, TACAN steering will intercept and track the desi
course.

Assuming that the basic A/P is already engagedploog of the selected steer mode is done
from the autopilot submenu. Pressing the pushbutton next to the steer mode legend on the
UFC displays an asterisk symbol next to the steer mode legend, couples the autopilot to the
steer mode displayed, and disptagin A/P symbol on the EHSI format.

LT b!+ aAG4SSN) Y2RS KIFad 0SSy O2dzJ SR GKS | dzi2 L)
indicating that the autopilot is in the NAV steering mode. The two remaining steer modes,
TACAN and ground track, are selectand coupled with the autopilot in the same manner.

In addition, the TACAN steer mode provides two display formats: PLAN view and course
RSOALFGA2Y AYRAOF(G2NI 6/ 5L0® 2 KSYy O2dzLJ SR G2 |
the left of the steer mde (figure 17).

Altitude Hold

A 2 4 oA -

lf GAO0dzRS K2fR Aa &aStSOGSR FyR Sy3F3aSR FNRY (K
| h [ 50hé of two altitude hold modes are available, either radar (RDR) or barometric (BARO).

To change the altitude source froradar to baro, press the pushbutton next to the displayed

source. Assuming basic autopilot mode is engaged, the mode itself is selected by pressing the
pushbutton next to the ALT HOLD. An asterisk symbol appears next to the ALT HOLD legend

when selected

BARQ; With the BARO altitude source displayed on the autopilot submenu display, press the
pushbutton next to the ALT HOLD legend to select the mode. ALT HOLD maintains baro altitude
at selection. When selected an asterisk symbol appears next to tlde mbhe mode can be
engaged if the vertical velocity is less than 2,000 feet per minute and disengages at 2,000 feet

Version 1.1¢ 9 July 2011
[-51-]



—
"”LV’Z MilVizFMp 9t Aerafing Randbbok]

MILITARY VISUALIZATIONS

per minute or greater. The current altitude is held but not displayed on the A/P submenu in
baro altitude hold.

WARNING

At low airspeedga function of gross weight and pressure altitude)
when either the RDR or BARO altitude hold mode is being used,
pitch authority becomes saturated and altitude hold will not be
reliable. The system will not automatically trip off until the aircrat
exceeals 2,000 FPM vertical velocity.

Radarg With radar (RDR) selected as the altitude source, two options are selectable, radar
altitude select and radar altitude hold. The primary difference between the two is that a
specific altitude is selected via theyoard for radar altitude select whereas radar altitude
hold maintains the altitude at selection. Each is described in the following:

a. Radar altitude select. First enter the desired holding radar altitude using the UFC
keyboard. The selected altitudercae any value between 1,000 and 50,000 feet in
increments of 10 feet. Once displayed on the scratchpad and confirmed as the desired
altitude, the selection is transferred to the UFC display, opposite the ALT HOLD legend,
by pressing the pushbutton next the previously selected altitude value displayed in
the PB8 legend.

b. Radar altitude hold. This mode is selected to maintain the existing aircraft radar
altitude. The engagement limit is defined as a radar altitude of 400 to 50,000 feet.
Selection imccomplished by first noting that the radar altitude select value on PB8
displayed has no asterisk, then press the pushbutton next to ALT HOLD.

WARNING

TheMilVizFup 9 R2Sa y203 Y2RSt lyeé «
either radar altitude select or radartatde hold modes of autopilot
operation. Therefore, care must be taken to remain situationally
aware of area of rapidly rising terrain to avoid catastrophic loss o
the aircratft.

The autopilot status on MENU 1 with altitude hold or altitude select gadaand NAV steering

A4St SOGSR 02y GKS 91 {LO YR FaGdSNRa]l o2y I dzi2LJ
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Control Stick Steering

In the MilViz FL5E, control stick steering will not override the engaged autopilot. For manual
control stick inputs taffect aircraft pitch, roll, or yaw, autopilot must be first disengaged via
the FSX autopilot disengagement command or via the UFC commands.

Autopilot Caution Displays

Caution displays relating to the autopilot system are indicated by illumination d#th8TER
CAUTION LIGHT, the flight control caution light, and the specific caution displayed on the
appropriate MPD/MPCD in each cockpit. Cautions are triggered as a result of crew action or
autopilot system initiation.

There are two ways the autopilot re&d cautions can be activated by crew action. Firstis
disengagement of the autopilot using the normal FSX autopilot disengage command. The
second is an unsuccessful autopilot engagement attempt.

1 Use of the FSX command to disengage the autopilot wilseathe MASTER
CAUTION, FLT CONTR (flight control) caution light, and MPD/MPCD autopilot (AUTO
PLT) caution to illuminate. To extinguish the caution lights, press the MASTER
CAUTION light in the cockpit to reset the caution system.

1 If the crew attempts toengage an autopilot mode and the attempt is unsuccessful,
the MASTER CAUTION, FLT CONTR caution light and the MPD/MPCD autopilot
cautions are illuminated. Unsuccessful coupling also refers to the unsuccessful
selection of a steer or altitude hold modeusang the same three caution cues to
illuminate. In either case all three visual indications will remain on indefinitely until
reset by the cockpit MASTER CAUTION reset function.

Any autopilot disengagement not initiated by the crew produces a minimuthree caution
indications: MASTER CAUTION, flight control caution, and the MPD/MPCD AUTO PLT caution.
In most cases, other related cautions will accompany this type of disengagement and will also
be displayed.

The caution and warning system hasehanechanized to provide caution indications to the

crew of multiple autopilot related problems. The first autopilot related problem causes the
MASTER CAUTION, flight control caution, and the MPD/MPCD AUTO PLT caution to come on.
After MASTER CAUTION is retet,crew is alerted to subsequent autopilot problems by the
same system. The autopilot MPD/MPCD caution message is also repositioned to the top of the
caution list.
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CAS FUNCTIONAL FAILURE

CAS functional status is information available to the crew viaNfRES DETAIL BIT display. The
data provided is intended as supplementary information as to the current operating mode of
the flight control computer. The data may or may not be associated with an AFCS caution, but
new information displayed will be accompied by an AV BIT light. To see the functional
failures displayed, first call up the BIT menu. Second, press the DETAIL pushbutton. Third,
press the AFCS pushbutton on the detailed BIT display. The definition and associated options
are as listed below

PCAS First Fail

One of the three channels of flight control computer has detected a failure of an element
(sensor, servo, switch, etc.) in the pitch axis of its channel. Although pitch CAS is in full normal
operation, if a second channel detects a feslof the same element the pitch and roll axes will

be shut down with a resulting degradation of pitch and roll handling qualities. Some of the first
failures will automatically reset if the computer later determines normal operation. However,
other failures are latched out until the PITCH RESET is cycled on the CAS control panel.
Autopilot remains functional.

CASI Servoloop

The CAS interconnect servo provides the harmonization between pitch CAS and the pitch
mechanical controls. If a second like faglwrccurs in this interconnect, pitch and roll CAS will

shut down with associated CAS PITCH and CAS ROLL cautions in addition to the CASI
SERVOLOORP status. Attempts should first be made to reset roll CAS with the ROLL RESET
switch, then PITCH RESET swittlthe CAS control panel. If pitch CAS is not resettable and the
CASI SERVOLOORP status remains displayed, pitch CAS can be regained by positioning the pitch
ratio switch to EMERGENCY prior to selecting pitch CAS reset.

NOTE

The combination of pitch CA%dngaged and Pitch Ration switch i
emergency degrades handling qualities and should be accomplis
at a safe altitude, below 500 KCAS and 1.0 Mach level flight
conditions. A small trim change may occur if pitch CAS is reset ¢
subsequently disengaged.
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RCAS First Fail

One of the three channels of the flight control computer has detected a failure of an element
(sensor, servo, switch, etc.) in the roll axis of its channel. Although roll CAS is in full operation, if
a second channel detects a failusethe same element the roll axes will shut down resulting in
degraded roll characteristics. Some of the first failures will automatically reset if the computer
later determines normal operation. However, other failures are latched out until the ROLL
RESET is cycled on the CAS control panel.

Roll Limit

A first failure has been detected in the AFCS schedule of roll authority versus airspeed. A
second failure of the AFCS air data sensor will result in incorrect scheduling and an associated
LT STK LMT caan. At high airspeeds, above 550 KCAS or 1.0 Mach, lateral stick inputs should
be limited to one half of full authority.

AOA Fail

This status is displayed in association with a LAT STK LMT caution indicating the AFCS cannot
determine the angle of attackRoll CAS gain is set to zero which may result in degraded roll
characteristics. Operations above 600 KCAS are permissible with lateral stick inputs limited to
one-half full authority. Do not exceed one half lateral stick authority.

UCAS First Fall

Oneof the three channels of the flight control computer has detected a failure of an element
(sensor, servo, switch, etc.) in the yaw axis of its channel. Although yaw CAS is in full operation,
if a second channel detects a failure of the same element thiearaml yaw axes will disengage
resulting in lateral/direction stability degradation. Some of the first failures will automatically
reset. However, other failures will be latched out until the YAW RESET is cycled on the CAS
control panel.

Spin Recovery Hare

The AFCS provides spin recovery aid by disengaging CAS and selecting full mechanical roll
authority if excessive yaw rate is detected. SPIN RECOVERY FAILURE in conjunction with a CAS
YAW caution indicates yaw rate cannot be determined by the fightrol computer and the

spin recovery aid mode is inoperative. SPIN RECOVERY FAILURE status without an associated
CAS YAW caution indicates full mechanical roll authority may be incorrectly selected. High AOA
handling qualities and spin protection mag degraded. Avoid acrobatic maneuvers.
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CAS ARI Off

¢CKS FEAIKG O2yGNRBE aeaidsSy O2yidlAya (o2 KINY2y
function of stick position and the CAS ARI is scheduled as a function of roll rate and AOA. The
mechanicalARI disengages at Mach 1.0 and the CAS ARI disengages at Mach 1.5. With the loss

of the ability to determine Mach, roll rate, or AOA as a result of failures, the flight control
computer disengages CAS ARI and displays CAS ARI OFF status. Althougbain&Bhasinot

affected by this, some additional aircrew coordination may be required during maneuvers
above 30 units AOA.

RCP Stick Sensor

If the rear cockpit stick force sensor fails, pitch and/or roll CAS will disengage setting the CAS
PITCH and/or CASOLL cautions with an associated RCP STICK status. CAS will be resettable.
However, the rear cockpit stick force commands to the flight control computer will be
inoperative. Stick inputs by th&/SO will result in sluggish performance and reduction adiso
6odPp3IQE YIFEAYdzYy OFLIOAfAGED hyteé YAfR YI ySdz

CAS Rudder Pedal

If the rudder pedal position sensor fails, yaw CAS will disengage setting the CAS YAW caution
with an associated CAS RUDDER PEDAL status. Yaill @88t. However, the rudder pedal
position sensor will be inoperative. Lateral directional stability will be normal for coordinated
flight, but uncoordinated commands will tend to be washed out and should be avoided.

One Rudder CAS

If a rudder servdails, the servo is disengaged and the CAS gain to the other servo is doubled.
Yaw CAS will continue to work normally but total rudder power is reduced. Rolls must be
limited to one half stick. No flight above the following limits:

Limits¢ 525 KCAS lven > 1.6 Mach
--With LANTIRN Pods

M 1.2 Mach < 18,000 ft
M1 600 KCAS, 134,000 ft
M1 1.6 Mach above 34,000 ft

Non-hydraulic BIT

NONHYD is displayed on the DETAIL BIT page as a result of AFCS initiated BIT detecting an
incompatible state of the aircraft hydudic pressure switches or the PRCA thermal switch.
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Some BIT tests requiring hydraulics will have been bypassed and therefore a full system test has
not been accomplished. This status will remain displayed until a full system BIT can be initiated.
Checkthe MPD/MPCD for cautions associated with the hydraulic systems. If all hydraulic
systems are normal, proceed with the functional checkout of the Flight Control system.

BIT Code

Displayed as a result of any detected malfunction within the AFCS or assbflight control
interface (for example BIT CODE 999A). BIT codes will cycle through all stored values and
continuously repeat this process. In flight, BIT codes not associated with other functional
failure information will not activate the AV BIT lightowever, any stored code will activate the

AV BIT light one minute after landing. BIT codes are intended as an aid to maintenance.

NOTE

Initiated BIT will clear all stored BIT codes. Pressing and holding
Emergency Disconnect Switch (EDS) and pinessing and holding
the BIT consent switch also clears the stored BIT codes. To aid
aircraft maintenance, the AFCS BIT codes should be recorded b
being cleared.

OVERLOAD WARNING SYSTEM (OWS)

An overload warning system (OWS) is provided. R®QWS to program properly, the external

stores configuration must be correctly set in the PACS. A 900 Hz tone is heard in the headset to
give warning that the maximum allowable G is being approached. The tone is first heard at 85%
maximum allowable G ol G below the maximum allowable, whichever is lower, and is
interrupted at a rate of 4 Hz to produce a beeping sound. At 92% the tone is interrupted at a
NIFGS 2F mn 11X dzydat wmnmg:x GKS @2A0S 41 NyAy3a «
continues until the percentage of overload falls below 100%. If the overload condition is

NEt ASOSR Ay (GKS YARRES 2F |y Gh+9w Dé¢ GNIFyavYAa
the voice warning is discontinued. Inflight, OWS operation may be verifielisplay of both

current G and maximum allowable G on the HUD.

The OWS computes fuel changes at a maximum of forty (40) pounds per second. Whenever the
OWS computed fuel is greater than the aircraft configuration can hold (e.g. tank jettison), the
OWS wilbe inoperative until computations catch up with actual fuel quantity.
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Component Malfunctions

Failure of systems which supply data to OWS can cause the OWS to malfunction. Since these
systems are also of prime importance for flight, a failure wouldpgarent to the aircrew (for
SEIFYLXt ST /! { RNRL 2FF !5/ .L¢Z Fdz85t ljdzl yiAdi:e
aircrew detects a malfunction in one of these systems, the OWS should be considered
inoperative and the flight manual ne@WS G lim# should be observed, even though the HUD

G window may still indicate the OWS is operating.

/| SNIFAY FlFLAfdNBa Oly -DISa@Rh O3y g NyORyHIdh v dzp éz3 |
incorporated to shut down the OWS after 30 seconds of accumulated voigengar Thus the

aircrew should be aware that if the voice warning comes on for 30 seconds and then stops, it is

not because the system has corrected itself. Checking the HUD in this situation will verify OWS
shutdown, and the nofOWS G limits must be olaved. The aircraft can verify that the OWS is
operational by observing the following:

T 1ftt26l0tS DQA NBE RAaLFT@SR 2y (GKS 1! 5
reasonable value;

1 The ARMT format on MPD/MPCD displays the actual configuration;

1 The systens supplying information to the OWS are up (no ADC BIT failure,
reasonable fuel quantity indications).

MPD/MPCD Display

When the aircraft is G loaded to 85% or more of the design limit, the overload conditions are
stored in the CC memory and can be reachls an information matrix on the MPD/MPCD. The
2P0SNI 2FR O2yRAGAZ2YA AyOfdzZRS y2N¥IFE | OOSt SNIF GA
and overload severity codes for selected components.

Figure 18 shows a typical OWS matrix. The matrix is disgggeon the MPD/MPCD by selecting
OWS from the menu display. The abbreviations used on the display are:

ACC Normal acceleration load factor. Thisis at
or three digit number with a decimal befor
the last digit understood (e.g., 92 is read as
DQauv o
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OVvL Percentage of overload expressed as a wt
percentage. The percentage severity code
follows.

%O0VL SEVERITY CODE
LEVEL
0%-- 100% 0
101%--110% 1
111%--120% 2
121%-- 130% 3
131%--140% 4
141% and above 5

FUS Fuselage

WNG Wing

LTL Left tail boom

RTL Right tail boom

PYL Pylon

CFT Conformal fuel tanks

MIT Mass items

CLR Clear function for weighon-wheels and to

clear the OWS matrix from CC memory.
RCD Record function for the video tape recordir
set (VTRS).

The first line othe display shows the worst (highest) overload condition recorded during the
flight. The second line is the latest overload condition encountered. Subsequent lines display
overloadpercentages and severity codes for the listed components. This infmmistused to
determine the required maintenance action. An overload value of exactly 100 will cause a 0 to
be displayed, but a value of 100 plus .01 will cause a 1 to be displayed. All applicable
inspections are based on severity codes and not peraamrioad, which is displayed for
information only.

Stored entries are automatically removed from the CC during INS align if no entry exceeds
100%. Overloads over 100% latch indicator 72 on the avionics status panel (ASP) and can be
cleared by selecting EAR from the OWS display on the MPD/MPCD and having maintenance
personnel reset the ASP in the nose wheel well. The procedure to clear the matrix is contained
in section 2 of this POH.
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WARNING/CAUTION/ADVISORY LIGHTS

The red warning lightgrovide indications of system malfunctions that require immediate crew
attention. Except for the gear handle and gear UNSAFE lights, the warning lights are
prominently located at or near the top of the instrument panel in both cockpits. The left and

right BURN THRU lights are only located in the front cockpit. The caution lights also provide
indications of system malfunction which requires less than immediate attention. There are two
kinds of caution indications, the amber caution lights located onctingion lights panel in the

front cockpit and on the warning/caution/advisory lights panel in the rear cockpit, and cautions
GKAOK INB RAALI @SR 2y GKS at5Qa FyR at/ 5Qa

Only two cautions, the EMER BST ON and the BST SYS MAL, appibayead®ivocaution lights

and MPD/MPCD cautions. The FLYUP ARM yellow caution light appears only in the rear cockpit.
MPD/MPCD cautions are initially displayed on the right MPD in the front cockpit and the right
MPCD in the rear cockpit. Depending on thenber of cautions displayed, they are present in

three columns written left to right as they occufhe most recent caution will appear at the

top of the right column. See figuredl

CAUTION LIGHTS

There are three yellow caution lights on the cantiahts panel in the front cockpit and
warning/caution/advisory light panel in the rear cockpit which are classified as major category
caution lights. These lights, ENGINE, FLT CONTR, and HYD, provide a prompt that MPD/MPCD
cautions from that particulacategory are being displayed. The MASTER CAUTION light comes
on with any of the major category caution lightshe corresponding MPD/MPCD caution will

remain on until the problem is corrected. The systems associated with each major category

light cautian are as follows:

ENGINE

ATDP

FUEL HOT INLET ICE

L BST PUMP R BST PUMP
L INLET R INLET

L BLEED AIR R BLEED AIR
L ENG CONTR R ENG CONTR
L OIL PRESS R OIL PRESS
FLT CONT

AUTO PLT CAS PITCH
RUDR LMTR PITCH RATIO
CAS YAW ROLL RATIO
CAS ROLL LATSTK LMT

Version 1.1¢ 9 July 2011
[-61-]



W
MilVizFmM p 9 t Aerafing BaindbdokJ

MILITARY VISUALIZATIONS

HYD

L PUMP R PUMP
PC1A PC1B
UTL A ULTB
PC2A PC2B

With double generator failure and the emergency generator operating, cautions will be
displayed only on the MPCD in the front cockpit. With a CC failure only, cautions are always
displayedon any CRT that has the radar display format.

MPD/MPCD CAUTIONS

MOST RECENT

o [O]O]D]o]o]=" /

Figure 19
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ADVISORY LIGHTS

The advisory lights, which are either green or white, indicate safe and normal conditions and
impart information for routine purposes. Individual advisory lights are located tjivout the

cockpit and are described with their applicable equipment. A list of warning/caution/advisory
lights, with causes of their coming on and correction action to be taken is described in Section 3
of this POH. Intensity control of the lights is da@sed in lighting, this section, MASTER

CAUTION LIGHTS.

MASTER CAUTION LIGHTS

The MASTER CAUTION lights, on the upper instrument panel in both cockpits, come on
simultaneously when any MPD/MPCD caution comes on. They also come on with all yellow
cautionlights except the following: PROGRAM, MINIMUM, CHAFF, FLARE, LOCK/SHOOT, AV

BIT, LASER ARMED, EMIS LMT, and FLY UP ARM. The MASTER CAUTION lights go out when the
front cockpit MASTER CAUTION is pressed but, except for the AUTO PLT caution, the caution
remains on until the malfunction is corrected.

Although the MASTER CAUTION lights do not come on with the AV BIT caution, pressing either
cockpit MASTER CAUTION light turns off th8IAV Note: the rear cockpit MASTER CAUTION
light cannot be used to rset the master caution lights circuit or turn off the MASTER CAUTION
light.

AUDIO WARNING SYSTEM

The audio warning system is made up of both audio tones and voice warnings. The weapons
lock ontone, TEWS caution and launch tones, ILS audio, and TAC/ANsuddlume

controlled by the RCIP for the cockpit and the ICSCP for the rear cockpit. The IFF mode 4 tone is
generated by the IFF transponder in response to a valid mode 4 interrogation.

The OWS tone is generated by the MPDP when the aircraft appgeatdsign limit structural
overload. When overload is exceeded, the tone is replaced with a voice warning. The unsafe
landing warning tone is generated as a function of landing gear position, aircraft altitude,
airspeed, and rate of descent. The AOAI starning tone is generated when the angle of

attack exceeds 28.4 units.

The AFCS enables the departure warning tone when the yaw rate exceeds 30 degrees per
second. The beep rate of the tone increases as the yaw rate increases, and the maximum beep
rate is reached at a yaw rate of 60 degrees per second. The voice warning system volume
cannot be adjusted. The silence button on the ICSCP/RICP is used to silence any voice or tone
warning for up to one minute.
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The voice warning system activates the follogvivarnings if conditions exist which cause the
associated warning lights to come on:
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Voice warning for OVER continues until the condition causing the voice warning system to
activate is corrected. All other voigearnings repeat twice and do not repeat again unless the
condition causing the warning is corrected and subsequently reoccurs.

Voice warning for the AMAD fire detection system and the FTIT indicators become effective
with JTS operation during first engietart. Voice warning for the engine fire detection system
and fuel low level detection system becomes effective with application of external power, or
with the emergency generator coming on the line during engine start.

BUILTIN TEST (BIT) SYSTEM

The buit-in test (BIT) system provides the crewmembers with displays of avionic system status.
Most information is derived from BIT mechanizations in the avionics sets and froravimmic
L¢Qa AYLI SYSYGSR Ay O2YLIMziSNI a2Fdgl NS F2NJ 20

Threemethods are used: continuous, periodic, and initiated. The continuous method
constantly monitors particular signals for presence, value or logic. The periodic method
automatically intersperses test signals and replies amongst operating signals inreacimer

that they do not interfere with normal equipment operation. The initiated method must be
initiated by the crewmember and causes an interruption of normal operation of the designated
system for the duration of the test.
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Equipment Status Displays

Equipment status displays (BIT, caution, and advisory) provide the aircrew with continuous
status of the avionic equipment. The AV BIT caution lights are a cue to check equipment BIT
status.

Failure to pass any BIT test causes the appropriate equipmeicaiod(s) on the avionics status
panel in the nose wheel well to latch, the front and rear cockpit AV BIT caution lights to come
on, and if appropriate a system caution is displayed. Pressing the front cockpit MASTER
CAUTION light turns off the AV BITteaulights. BIT failures will be displayed by pressing the
BIT button on the MENU display.

BIT DISPLAY

A MENU selectable BIT display (figw®0) contains the status of all BIT tested systems and is

selected by pressing PB20 (BIT) on the main menu.sy®tems which may be BIT tested are

displayed around the outer edge of the BIT display. To select a particular system for BIT, press

the PB next to the desired system or combination of systems. The center of the BIT display is
RAGARSR Ayi(2 (8XKSe-aAYBANFERWR26 RAALI I &a (KS a
AYKAOAOGOSR . L¢ A& 0SAYy3 LISNF2NNX¥SRO® ¢KS f26SNJ
that are turned off, not installed, or have failed BIT.

Initiated BIT

In addition to displaying th system BIT status the BIT display is used to command an initiated
BIT. Those systems identified by the options on the display periphery have initiated BIT
capability (figure 410). The basic BIT format is altered slightly depending on whether the
aircraft is on the ground or airborne.

AFCS, DSPL, ADC, EXCS, and INS are displayed only whgnoamtheAlU, RALT, and LANT

are removed whermronduction flight operations requiring their active function. The BIT is

initiated from either cockpit by presyy the button adjacent to the desired option. When a BIT

is initiated the other options are removed and the STOP option is displayed. Pressing STOP
button will terminated the BIT in process. If STOP is pressed while an LRU is performing BIT and
LRU rerains locked in BIT for 5 seconds or longer, ESCAPE will replace the STOP legend.

If ESCAPE is pressed, the BIT routines in the CC are reset so BIT can proceed on other systems.
ESCAPE should only be used as a last resort to abort the initiated BITT@fehS8s failed.
System lockup may occur when ESCAPE is pressed.
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BIT may be initiated one at a time or in certain combinations. In the case of AFCS and PACS,
additional switchology is required. Selection of AUTO BIT causes a simultaneous BIT of a
majority of the avionic equipment. Refer to AUTO BIT.

NOTE

During ground operation, the DSPL legend on the BIT menu will
be displayed when either of the below conditions exist:
1 A top level armament display has been selected on any
MPD/MPCD.
1 A nuclear disphais selected which does not have the MEN
legend displayed next to PB 11.

The above condition will exist if either of these two conditions list in the note above were
previously selected on any MPD/MPCD even though that MPD/MPCD is turned off. If a DSP
BIT is required on the ground and DSPL legend is not displayed, turn on all MPD/MPCD and
deselect any top level armament or nuclear displays.

AUTO BIT

If the AUTO button is pressed, BIT are initiated in time sequence for systems turned on.
Prerequisitegor ground AUTO BIT are: the PACS, HUD, and other peripherals must be turned
on and the radar timed in (if included). The sequence is initiated by pressing the pushbutton
adjacent to AUTO and will take 3.5 to 4 minutes to run if radar is included anutenif radar is
OFF.

tKS aeadsSvya IINBiIRAGL pRPR2AYI & KEKS&A YLISNF 2 NIY
complete. The minimum time any equipmaenill be displayed is two seconds. If a failure is
RSGSOGSRE G(GKS aeailStestth & ANRRHI I R RT MNRY (KKS GRMya L
GFFAEf dZNEE gAR200

When an LRU with an asterisk is displayed asgop®@ETAIL information may be available. If

STOP is selected, all systems tests will be terminated, except the radar, ICSCP, and radar
altimeter, whid will continue to run. The following systems are tested during AUTO BIT:

AAI IBS
ADC ICS
ADF IFF
AIM M/4
AlU 1A MPDP
AlU 1B RALT
AlU 2 RDR
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CMD RMR
COMM RWR
EMD TCN
EWW FWD UFC
EXCS AFT UFC

The EXCS, ADC, and MPDP are not tested during AUWBdh airborne. The radar altimeter
is not tested during AUTO BIT when airborne and used as an active component during any
phase of flight.

FUNCTIONAL FAILURES

Functional status information is provided on the DETAIL BIT display for the AFCS, TGd Pod, an
navigation FLIR. This information is supplementary and may trigger the MASTER CAUTION light.
When AFCS, TGT FLIR, or NAV FLIR are displayed on any BIT format, check the DETAIL page for
functional failure information. Refer to Section 3 of this POHfermeaning of AFCS

functional failures.

AFCS PREFLIGHT INITIATED BIT

For the AFCS, the BIT button on the CAS panel in the front cockpit must be pressed and held
when BIT is initiated from the BIT display. This prevents inadvertent initiation of Bldydisp

This prevents inadvertent initiation of BIT on the AFCS for reasons of flight safety. AFCS BIT is
terminated by pressinthe STOP button on the BIT display. If AFCS BIT is interrupted, the
message INCOMPLETE is displayed in the lower display wikgnitiate AFCS BIT to clear the
INCOMPLETE legend. Running a successful AFCS BIT will clear the INCOMPETE. If the INS is
powered, holding brake must be ON to perform AFCS initiated BIT.
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CENTRAL COMPUTER (CC)

The central computer (C@)a high speed, stored program, general purpose digital computer
that performs mission oriented computation from data received from control panels and
subsystems aboard the aircraffhe computations include A/A and A/G steering and weapon
delivery, nawation, flight director, and control and display management. The CC provides the
aircrew with steering and weapon delivery cues, target data, avionic system status, weapons
configuration, and flight data in the atio-air attack, aifto-ground attack, visal identification

(V1), and navigation (NAV) modes of operation.

The CC computations are controlled by the operational flight program stored in the CC memory.
Failure detection of the peripheral systems and CC internal operation is done by continual
monitoring. Backupsystem substitution is also accomplished in the central computer. If the
computer detects a power loss or failure there is a drastic change in the display formats.

In the front cockpit, the left MPD displays the radar A/A format (Wit format selectable),

the MPCD displays ADI, the right MPD displays TEWS, and the HUD shows a backup format. In
the rear cockpit, the left MPCD displays ADI, the left MPD has a radar display, the right MPD
displays, TEWS, and the right MPCD displays TSD

CENTRAL COMPUTER INTERFACE

The central computer is interfaced with the radar, Programmable Armament Control System
(PACS), AFCS, Air Data Computer (ADC), Attitude Heading Reference System (AHRS),
Multipurpose Display System, Head Up Display (HUD), SigteaRecorder (SDR), Radar

Warning Receiver (FWR), Inertial Navigation Unit (INU), the Engine Diagnostic Unit (EDU), and
the Avionics Status Panel. The CC reset is performed by pressing the CC reset button on the
front cockpit sensor control panel. TREC reset should be initiated only if a CC problem is
suspected.

MISSION NAVIGATOR (MN)

NOTE

If the CC is replaced, an INS precision velocity update (PVU)
required to correct for pointing errors.
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The CC maintains a MN routine separate from the IN®. MIN integrates PVU corrected
velocities for use in weapons delivery modes. It also provides relative target ranges in platform
coordinates and allows position updates independent of the INS.

MULTIPLEX BUS (MUX BUS)

Coded messages are transmitted betweabha CC and remote terminals in both directions on

the multiplex bus. The coded messages are in serial digital format. The CC (or MPDP in backup
mode) establishes communications on the avionics 1553 mux bus by scheduling all messages.
Messages are bloskof data that contain the total information to be transferred. The blocks of
data in a message are called words. There are three types of words: command, status, and
data. The CC (or MPDP in backup mode) gives commands, inspects status, and nedeives a
sends data.

AVIONICS INTERFACE UNITS (AIU)

The avionics interface unit set consists of two avionics interface units, AlU number 1 and AlU
number 2. The AlU set controls, processes, and routes interfacing signals between multiple
aircraft systems. Thi@able below lists the units and data that are lost if an AlU fails.

The AIU set communicates with the CC by way of the avionics 1553 mux bus. During backup
mode, when the CC has failed, the AlU set will communicate with the multipurpose display
processo(MPDP). Data which is transferred between the AIU set and the CC is listed below:

1. BIT data; aircraft systems and AlU set.

Up-front display and control data.

Aircraft systems discrete, mode, control, and status data.
Cautions, warnings, and advisories.

UHF and IFF initialization.

S o

Memory inspect data.
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System/Items Degraded/Function Lost Due To AlIU Catastrophic Failure

Figure 111.1

[-71]

Failed AIU Item Degraded Data Lost

AIUIA) UHF no. 1 radio No Operation

AlU1L(A) fﬂﬂbmmcrm fex- | No longer displayed

AlULA) TACAN No operation

AlU1(A) IFF/RICP (IFF functions) No operation

AlUHA) ADF No operation

AIUL(A) UHF2 Cipher No operation

AIULA) KY-58 Function lost

AIULA) EWWS BIT function lost

AIUL(A) PACS (missile caged and missile reject) | No operation

AIU1(B) Left hand controller All switch functions lost except for CMD
dispenser switch

AIUIB) Fuel flow on MPD/MPCD No data transfer (erroneous fuel flow
data displayed)

AlU1(B) ILS No operation

AIUI(A) & (B) Avionics BIT and ASP No operation

AIUL(A) & (B) Asymmetric thrust departure function Function lost

AlU2 UHF 2 radio No operation

AlU2 Right hand controller Punctions lost

AlU2 AAT Function lost
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System/Items Degraded/Function Lost Due To AIU Catastrophic Failure

Failed AIU Item Degraded Data Lost
AlU2 KIR Function lost
AlU2 HF COMM (Not used) No operation
AlU2 FWD/ REAR sensor control panel No system control
AlU2 LANTIRN (NAV and Targeting) All operation lost

AIUI(A) and AIU2

AIUI{A) and AIU2

AIUL(A) end AIU2

AIUI(A) and AIU2

AIUL(A) and AIU2

Radar altimeter (CARA)

Emission limit

EMD (BIT data AIU1{A), BIT discretes -

ATU2, serial dats)
ICSCP

Control stick grip

No data transfer (Erroneous data dis-
play)

No operation

No operation

No COMM transmit capability

All switch functions lost except weapon
release and trigger

AIU1(A) and AIU2 | UFC panel (both) No operation
AIUI(A) or AIU2 | TF function (Requires CARA data from | No operation
both ATU1(A) and AIU2)
ATUL(A) and AIUZ | LOW ALT warning Indication lost
AIUL(B) and ATU2 | FWD throttle All switch functions lost
AIU(B) and AIU2 | FWD sensor control panel No system control
ATUI(B) and ATU2 | Master modes No operation
ATU1(B) and AIU2 | LASER ARMED warning Indication lost

Figure 111.2

DATA TRANSFER MODULE SET (DTMS)

The Data Transfer Module Set (DTMS) is not modeled on the MilGE Because the purpose

of the DTMS in the reatI5E is to facilitate elénic flight plans and weapons computations

Fd F OSYGNYXtAT S LIXIFyyAy3a FILOAfAGE YR GNIyats
not facilitate any such option.
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CONTROL STIBKD THROTTLE QUADRANT

The control stick and throttleson the real world F15Eare specifically modeled for complex
multiple HOTAS commands. Given that it is impractical to model precisely these features on
the virtual control stick and throttles in the virtual front and rear cockpitisese options are

not presentin the MilViz FL5E. However, default FSX commands as well as custom keyboard
commands may be programmed using both the default FSX controller interface menu qr third
party applications to allow the customer to program various available 4bédy contrdlers to

fully replicate the HOTAS function. Customers who do this are therefore free to customize the
commands to their personal desires. For these reasons, the illustrations and explanations of
the control stick on the real world-F5E is omitted fronthis POH.

UPFRONT CONTROLS (UFC)

The upfront controls in the front and rear cockpit are the major interface units for control of
avionics subsystems. The UFC consists of 10 function buttons;da2@ter rose of display,
four radio volume controls, tevrotary brightness control knob, and an EMIS LMT pushbutton
(figure £12). The UFC Buitt test (BIT) and continuous BIT. Basic self test, initiated BIT and
continuous BIT. Basic self test is run each time the unit comes out of the OFF mode.dInitiate
BIT is run in response to the BIT initiate discrete input.

The third level of BIT is continuous as performed in normal operation. This method depends on
the aircrew observation because of the large number of switches and display segments. Each
level ofBIT is desensitized such that a single glitch will not causega mdication. The UFC
provides control of the following systems:

Intertial Navigation System (IN&jlata entry and display

TACAN, frequency input and tuning

Autopilot ¢ attitude hold, dtitude hold, radar preset altitude, and steer modes.
IFF/SIF

AAl

UHF radiog, including ADF and Ko8.

ILS

NAV FLIR

S@ "0 o0 T

9AGKSNI 2F GKS (g2 ! Cc/ Qa O2yiNRta ff aeadsSvya
with paths to the other AlU. This providesealundancy when a UFC or processor failure
occurs.
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The UFC panel alphanumeric pushbutton keys as well as the other pushbuttons are read by the
CC. Numbers-9 or letters A, N, B, W, M, E, S;(@ash), decimal point, and colon are available.

0-9 Key Enters number

SHF (shift) Key Enables upper case functions on next key
pressed.

A/P Key Selects autopilot format and couples
autopilot.

MARK Key Mark and selects marked point for display.

MENU Key Selects menu format

1st Pusky MENU 1
2nd Push; MENU 2
3rd Pushg MENU 1

DATA Key Selects data display format 1st
Push¢ DATA 1
2nd Push; DATA 2
3rd Push; DATA 1

CLR (clear) Key Three functions on successive pushes
1st Push; Removes last character entered.

2nd Puslt, Clears all scratchpads

3rd Pusk; Cleas display except radio data.
Press one of the top 8 pushbuttons to recall
the top 4 lines. All keyboard entries are acti
but data entry may be made for radios only.
The scratchpad is enabled for display. If an
of the top eight pushbuttons are presd with
data in the scratchpad the entry is invalid an
the scratchpad flashes. If datadisplayed,
the CLR key blanks the scratchpad only.

4th Pushg Clears all 6 rows of display.
When all 6 rows are blanked, the scratchpac
not displayed and no datentry is permitted.
MARK A/P, DATA, MENU, I/P and EMIS LM
are the only active keyboard keys.

I/P Key Initiates IFF identification of Position (I/P)
Decimal Point  Enters decimal point
Key (.)
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GREC C/M Key Left or Right key enables/disables guard
receiver or changes between preset channel
and manual frequency on appropriate radio.

VOL R1, R2, R3, Volume control for selected radio
R4

EMIS LMT Key Limits electronic emissions from the aircraft
for passive operations. The EMIS LMT light
comes on whenifst selected. When
pushbutton is pressed again the emission lin
is deselected and most emitters return to the
previous state of operation. However, TAC/
T/R must be reselected and all IFF modes ir
be reselected or phasing+enabled on the
UFC.

BRT Controls brightness of LCD displays

The UFC multifunction buttons are used as the options indib&wecept button 5 and 6 which
are dedicated to radios/submenu displays. Buttons are numbered 1 thru 10 beginning at the
top left. PBlthru PB5 aredp to bottom on the left. PB6 thru PB10 are top to bottom on the
right.

NOTE

When making an entry requiring a decimal point, the decimal
point must be entered, except for manual UHF frequencies.

Since a large number of system functions have been iatedrinto the UFC, several menus or
display formats were developed. These displays are called data displays, menus, and
submenus. There are 2 data displays, 2 menus, and 19 submenus. Regardless of the data or
submenu displayed, the radio communicatiofiormation is always retained. The two data
displays (DATA 1 and DATA 2), menus (MENU 1, MENU 2) and the submenus pertaining to
communications and radio navigation are described in the following paragraphs.

Data 1 Display

The following descriptions refenee the information displayed on Figurel2. This displays
current aircraft information. It is selected by pressing the DATA pushbutton on the UFC
keyboard (Figure-12). On this format, pressing PB1 shows LOS bearing and range to current
steerpoint ard ETE/ETA. The selection will initially power up to display steerpoint bearing and
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range. The PB may be pressed and released to toggle through the three selections. PB2, PB3,

and PB4 display calibrated, true, and ground speeds respectively. Addytjd?B8 and PB4

control the display of true airspeed and groundspeed on the HUD and EADI formats (an asterisk
is displayed on the UFC when the display is enabled). PB7 displays either winds (from IS if in air
data mode) or the CC clocktime (must be setresartie by aircrew).

The display will initially poweup to display time at PB7. Radar (CARA) and-tam@cted

altitudes are displayed by PB8 and PB9 respectively. In addition, PB8 controls the display of
radar (CARA) altitude on the HUD and EADI &srtas asterisk is displayed on the UFC when
display is enabled). PB10 shows the current steerpoint. Steering can be changed by typing the
new point in the scratchpad and entering it by pressing PB10. Pressing PB10 with a blank
scratchpad calls up theoint data submenu.

Data 2 Display

Again, the following descriptions reference the information presented on Figdte Pressing

the DATA pushbutton a second time displays the data 2 display (Fige Trhis display

contains NAV data functions whiplnovide the capability to determine what the remaining fuel
will be at a selected sequence (steer or target) point, time enroute, and so forth. On the data 2
display, the sequence points are indicated by SP followed by the point number identifier. Only
steer and target points may be identified as sequence points (SP) on the data 2 display. Target
23, route alpha is the current line of sight point selected. As a result, the 15,000 pounds
readout represents the amount of fuel remaining when the aircraétahes the SP if the aircraft
travels at the current aircraft ground speed displayed, 395K, from the aircraft present position
direct to SP24A Also shown is the calculated ETA to reach SP24A. Pressing the pushbutton
next to the ETA will provide the ETIErange and bearing to SP24A is desired, pressing the
pushbutton next to the fuel remaining (15,000 pounds) will display the information.

Within the same format a second sequence point, SP25A, is displayed automatically with the
data relating to it becase it is the next point after the liref-sight point with a timeon-target

(TOT) assigned to it. The 12,000 pounds readout is estimated fuel remaining when the aircraft
gets to SP25A. Pressing the pushbutton next to either-tifrarrival (TOA), fuell@,000 Ibs), or
command ground (CG) speed will cause TOT to be displayed as shown on-figur&His

selection also displays the words FUEL REM in place of the fuel remaining, and CG speed to
make the TOT display next to CG. If no TOT has been storthasfpoint, OFF will appear next

to TOT and CG. When CG is selected (asterisk) it will be displayed on the HUD just below AOA.
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Menu 1 Display

MilVizFMp 9 t Aerafing BandbbokJ

The following descriptions use the information referenced on Figet8.1Pressing the MENU
pushbutton on the keyboard (Figure113) calls up the MENU 1 format. The information
displayed and controlled from MENU 1 is described in the following paragraphs.

LAW

TACAN

AAl 34321

N-F NORM

A/P NAV

¢CKS [!'2 OmMHAAnQ ! D[ 0O &A
indicates the system has been enableitdvihe
adjacent pushbutton and the low altitude voice
warning and light will be activated if the aircraft first
climbs above and then descends below the altitude
(AGL) displayed. The LAW altitude is changed by
keyboard entry into the scratchpad and pregsthe
pushbutton next to LAW (based on CARA).

The current TACAN channel selected and operating
channel 101 mode X. The colon indicates power is
TACAN channels are changed by keyboard entry of
new channel number into the scratchpad apiebssing
the pushbutton next to TCN. Turning the TACAN
ON/OFFE-changing between mode X or Y, and chanc
operating operating modes (A/A, TR/ or REC) is dot
from the TACAN submenu. Pressing with a clean
scratchpad displays the TACAN submenu. Refer tc
TACAN system for detailed TACAN operations.

Indicates the current aito-air interrogation (AAl)
mode and code (3321). Pressing with a blank
scratchpad displays the AAI submenu. AAI modes
codes can be changed from this format using the
procedure described under IFF, this section.

Indicates the current NORM mode/power status of
the LATIRN navigation FLIR. Pressing with a blank
scratchpad displays the NAV FLIR submenu.

Indicates autopilot is engaged and current steerdao
if any. In this case NAV steer mode. Pressing with
blank scratchpad displays the autopilot submenu.
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IFF 1/2/3 This IFF format indicates that 1/2/3 modes 1, 2, anc
have been selected for operation. If only mode 3 he
been selected, the 1 and 2 whl not be displayed. If
AG A& ySOSaalNe (2 OKLlYy
first, press 3 to identify the mode to be changed anc
second, press SHF (shift) to select the upper case
functions of the keyboard, then third, select DASH (
then fourth seéct the digital code, and then fifth,
enter the new code by pressing the pushbutton nex
to IFF. The entered mode and code is displayed fol
seconds and is then replaced by only the enabled
modes without codes. A colon indicates power is ol
Modes areselected/deselected from the IFF submer
IFF phasing selection and programming are also do
from the IFF submenu.

STR 19A Indicates that current steer (STR) point is number 1
route alpha (A). Steering to a new point is selected
typing the desiregoint in the scratcpad and
pressing in the scratchpad and pressing this
pushbutton. Pressing this pushbutton with a blank
scratchpad displays the poudata submenu.

Menu 2 Display

Menu 2 display (Figure-13) is selected by a second pressing of thempushbutton.
The information displayed is described in the following paragraphs.

JVC JTIDS voice code (JVC)
JMC JTIDS mission code (JMC). For entry of JITC
data.

A/G DLVRY Pressing this pushbutton displays the-fuir
Ground Delivery sumenu.

. ILS 108.70 Indicates current instrument landing system
(ILS) localizer frequency selected, with the
colon indicating it is being powered.

PRMN Pressing the pushbutton displays the PP
keeping submenu (INS, MN, TCN, or A/D).
Current selection is mission ngetor.
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K¥58 Pressing this pushbutton displays a%8Y
submenu.

UPDT SEL Pressing this pushbutton displays an update
select submenu.

BOTH TX  Pressing the pushbutton displays an asterisk
which permits transmission on both radio
transmitters, either onhe same or different
frequencies, provided neither radio is in a
secure mode.

UFC MENU DISPLAYS
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Figure 113
Submenus

Menu 1 and menu 2 provide access to submenus (figinB4 and 115) which contain
selection of specific system functionsigure 114 is for normal moes. Figure-15 is

for modes available when the CC in inoperati¥éere are submenus for TACAN, TACAN
programming, IFF, IFF programming, UHF 1, UHF 2, navigation FLIR, navigation FLIR
boresight (from NAV FLIR), AAI, autopilot, point data latitude amgitiede. UTM, UTM
programming, point data range and bearing, direction and range offsets, present
position keeping source, HUD titling, A/G delivery, update, arB&KY
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Submenus can be selected when the scratchpad is blank by pressing the pushbutton
nex to the system of interest. For example, to select the IFF submenu, press the
pushbutton next to IFF on the menu 1 display. Once displayed, system changes can be
selected and made using keyboard entry. To return to either a menu or data display,
presseither the MENU or DATA pushbutton.

Version 1.1¢ 9 July 2011
[-81-]



W

MilVizFmM p 9 t Aerafing BaindbdokJ

MILITARY VISUALIZATIONS

UFC MENU/SUBMENU MATRIX
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Figure 114
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Figure 115
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