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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 customers. With the return of our primary weapons coder, we were able in two
post-release patches to achieve the kind of weapons and radar integration we intended from
the outset.

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 forums and from our Youtube site
here: www.youtube.com/user/milvizinc

AIRCRAFT

The F-15E is a high-performance, supersonic, all-weather, dual role fighter build by McDonnell
Aircraft Company. In the air superiority role, its primary weapons are radar guided and infrared
homing air-to-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 unguided air-to-ground weapons.
The MilViz F-15E is powered by two Pratt and Whitney F-100-PW-229 engines. Aircraft
appearance is characterized by a high-mounted swept-back wing and twin vertical stabilizers.
The cockpits are elevated to enhance visibility. Conformal fuel tanks with tangential carriage of
air-to-air and air-to-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 section for general arrangement illustration.

DIMENSIONS

The approximate overall dimensions of the aircraft are:
Span —42 feet, 10 inches
Length — 63 feet, 9 inches
Height — top of vertical tail — 18 feet, 8 inches; top of closed canopy — 12 feet
Distance between main landing gear — 9 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 MilViz F-15E as non-
CFT configurations were not modeled. The decision to avoid modeling
non-CFT configuration reflects the tactical doctrine that the F-15E is
flown with CFT’s installed as a normal condition.

Configuration With CFT’s pounds
Operating weight (basic 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 LAU-

114 missile racks)

Takeoff gross weight as above plus2 75,000
full external wing fuel tanks

Maximum gross weight 81,000

ENGINES

This MilViz F-15E is powered by two Pratt and Whitney F100-PW-229 turbofan engines with
afterburners. All further references will be made using “-229 engine.” The -229 engine is
controlled by an improved 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 starter (JFS) 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 by
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 ramps, a diffuser ramp,
and a variable bypass door. Refer to figure 1-1.

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 by the air inlet
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 attack, aircraft 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 switch for 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 power from the ramp and bypass door

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

Each engine is equipped with a completely self-contained 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 O or 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 engine mounted 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. When 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 no-light or blowout, without retarding the throttle to MIL.

ENGINE CONTROL SYSTEM

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 cockpit ENG CONTR 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 caused the 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 the engine. 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, RPM will further decrease to the normal flight idle
RPM. This control feature extends engine life and improved bodie (MAX-IDLE-MAX, and MIL-
IDLE-MIL) response times.

Engine Control Switches

The Land R ENG CONTR (engine control) switches are located in the front cockpit on the engine
control panel. The switches have two positions ON and OFF.

ON DEEC provides normal engine control

OFF Engine control is transferred to secondary mode
(hydromechanical MFC). Afterburner inhibited, engine thrust
reduced to 70-80% 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 the secondary mode or 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

The engine 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 operation and
either intermittent or hard failures of components are detected and flagged for maintenance.
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[-9-]



-
"”LVIZ MilViz F-15E Pilot’s Operating Handbook

MILITARY VISUALIZATIONS

During abnormal engine operation or component failure, the EDU will record engine and
aircraft data as an aid to maintenance troubleshooting. The EDU also maintains 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 is detected 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
reduced 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 segments will light as speed
approaches MIL RPM.

The engine uses a light-off detector (LOD) to signal the DEEC if a light-off occurs. The DEEC then
schedules the AFC fuel flow for the remaining segments. If the LOD does not sense a light-off or
a blowout occurs, the 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 throttle to 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 light-off. Afterburner light-off 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 convergent-divergent 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 handle down, throttle in IDLE and IDEEC
ON, the nozzle will be approximately 90-100% 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 MIL or above. At MIL, the nozzle indicator will show the nozzle
slightly open (6-20%). 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 ANTI-ICE

The engine anti-ice system is comprised of the inlet ice detector and the engine anti-ice valve.
The engine anti-ice 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, controls the engine anti-ice airflow to the engine nose cone and
stationary inlet guide vanes and electrically heats the inlet pressure probe. The DEEC will
automatically shut off the engines anti-ice when the altitude is above 30,000 feet or the engine
inlet temperature is above 15C (60F) regardless of switch position.

Engine ANTI-ICE Switch

The engine ANTI-ICE switch is a three position switch. The functions are described below:

ON Activates the engine anti-ice system.
OFF Deactivates the engine anti-ice system.
TEST Checks detector operation, and turns on the INLET
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 as long as the icing condition exists and will
not be extinguished by activating the engine anti-ice system.

ASYMETRIC THRUST DEPARTURE PREVENTION SYSTEM (ATDPS)

On F-15E 90-0233 and up, the ATDPS prevents aircraft damage or loss in the event of
augmentor loss while 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 aircraft exits the
critical region, ATDPS will automatically enable primary operation of both engines.

ENGINE CONTROLS AND INDICATORS

ENGINE MASTER SWITCHES

Two guarded engine master switches are in the front cockpit on the engine control panel.
Placing either switch 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 the JFS. Placing
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the switch OFF decouples the engine from the JFS. If engine control/essential power is not
available, placing an engine master switch OFF will not shut off its airframe mounted engine
fuel shutoff valve.

VMAX Switch -229 ENGINES

The PW -229 engine does not 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 contain switches to provide
various system controls without moving the left hand from the grips. The rear throttle
quadrant contains the rear throttles and rudder trim switch. The rear right throttle grip
provides control switches for the microphone and speed brake. Refer to figure 1-2. 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 released to move 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 in the fuel control, stopping fuel flow to the engine.
Afterburner light-off is initiated by advancing the throttle forward of the afterburner detent.

Version 2.0 =5 May 2012
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ENGINE MONITOR DISPLAY
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Figure 1-3

ENGINE MONITOR DISPLAY (EMD)

The engine monitor display (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 Figure 1-3). In the MilViz F-15E, all information on the EMD is displayed
whenever battery power is applied. If 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 0 to 96% is 1%
increments.

TEMP C Displays FTIT from 200 to 1400 C in 10C increments.

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 pressure from 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 multi-purpose display/multi-purpose color display
(MPD/MPCD). Refer to figure 1-4. 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 boxed. If on the
MFD, they are displayed at a greater intensity level and boxed. If any engine data is invalid or
no signal is received. OFF will be displayed for that engine parameter.

Version 2.0 =5 May 2012
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On F-15E 90-0233 and up, an additional test is available for the ATDPS. The 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 will return to 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 pph in 10

pph increments.

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

OIL PSI Oil pressure from 0 to 100 psi in 1 psi increments.
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ENGINE CAUTION LIGHTS

The ENGINE caution light is in the front cockpit on the caution lights panel and in 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: LINLET, RINLET, L ENG CONTR, R ENG CONTR, L OIL PRESS, R OIL PRESS, INLET ICE,
FIRE SENSOR, FUEL HOT, L BST PUMP, R BST PUMP, L BLEED AIR, R BLEED AIR, or ATDP. The
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 controller falure.

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 Cautions
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 boost pump 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 is a left/right 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 consists of three 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 engine and JFS shutdown, and selective fire extinguishing. The
extinguisher is a gaseous system which provides one-shot, one-compartment, extinguishing
capability. The gas is non-toxic, non-corrosive, and will not damage aircraft components.
Electrical power is 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 the front cockpit 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 FIRE PUSH, 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, and arms 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 sub-idle RPM for up to e 120 seconds until the fuel is consumed
downstream of 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 is selected, the fire lights must be pressed again to dearm the extinguisher and
restore the selected system to normal operation. On aircraft 87-0201 and up the front cockpit
firewarning/extinguisher panel contains left and right AFTERBURNER BURNTHRU warning lights.
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 FTIT exceed 1107C
(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 warning states: WARNING,
ENGINE FIRE LEFT or WARNING, ENGINE FIRE RIGHT or WARNING, AMAD FIRE pauses, then
repeats the warning again. For a single-point burn through or overtemperature condition in the
afterburner section the voice warnings states: AB BRUN THRU LEFT 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 JFS is
providing electrical power) and the left/right AB BURN THRU
lights, indicating the fire sensors are operational. Also turns
on the rear cockpit 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 engine fire lights are
associated with the forward transponder loop of the
corresponding engine, and the bottom two bulbs with the aft
transponder loop. Failure of any of the above pairs of lights
to come on during test indicates failure of the corresponding
sensor loop. Switch is spring loaded to OFF.

DISCHARGE Momentary contact immediately discharges the extinguisher
into the selected compartment. If the AMAD circuit was
selected, the discharge switch also shuts off fuel flow to the
JFS. The switch is lever-locked from OFF to DISCHARGE and is
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 POWER 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 accumulator-powered
hydraulic motor, central gearbox (CGB), JFS, and left and right AMAD gearboxes.

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 from the 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 generator (IDG).
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 accessories on either AMAD gearbox are
sufficient to support the aircraft systems if one engine or its associated AMAD gearbox fails.
Refer to figure 1-5.

JET FUEL STARTER (JFS)

A JFS, mounted on the central gearbox, is used for engine starting. It can start either engine,
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 magnet). Starting 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 automatically shuts 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 1-5

JFS Starter Switch

The JFS starter switch is in the front cockpit on the right console engine 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 86-0183 thru 87-0200, 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 engaged. The 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 discharges one JFS accumulator. The handle is spring
loaded 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 can be 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 each engine nacelle. 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. Tank 1 consists 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 engine bleed 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 self-contained ram air pressurization and vent system. Float type fuel level
control valves control fuel level during refueling or fuel transfer operations. All internal, CFT,
and external fuel (except engine feed tanks) may be dumped overboard from an outlet at the
trailing edge of the right wing tip. All internal fuel 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 indicating 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

Due to limitations with FSX’s designation and
naming of fuel tanks, the standard FSX fuel menu
will only affect fuel quantities for tanks actually
loaded on the aircraft. Fuel loadout is specified
using the Aircraft Fuel & Stores Menu (Shift-4) to
set initial fuel quantities and external tank
loadouts. If the standard FSX fuel menu is used,
any changes in tank quantities for tanks that were
not loaded on the aircraft using the AFSM will not
have those quantities actually added to the
aircraft’s total fuel quantity.

SURVIVABILITY

The internal fuel tanks, all of which are located forward of the engines, contain foam for
fire/explosion protection. The feed tanks are self-sealing. Fuel lines are routed inside tanks
where possible, and most have self-sealing protection when outside the tanks. All CFT
compartments incorporate explosion suppression 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 internal 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 electric transfer 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 two feed tanks. The transfer pumps run continuously when electrical
power is applied to the aircraft and an engine master switch is on. In the MilViz F-15E, external
fuel is also automatically transferred during all phases of flight.
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External Wing and Centerline 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 compartment to
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 opens to connect the two sumps. The CFT transfer pumps run continuously
when electrical power is applied to the aircraft and the engine master switch is 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 to select 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 tank is depleted.

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 transfer will 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 panel.

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

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

CFT Emergency Transfer Switch

In the MilViz F-15E, the CFT Emergency Transfer Switch is selectable, but the functionality has
been deliberately disabled.

FUEL FEED SYSTEM

There are two separate 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 transfers to the
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 throughout the flight
envelope. If either or both main boost pumps fail, or either or both main generators are
inoperative, or both main transformer-rectifiers fail, the emergency boost pump is activated
and a system of tank interconnect and crossfeed valves allows the remaining 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 non-afterburner power settings throughout the entire flight
envelope. With double boost pump failure (any two), the remaining pump is capable of
supplying fuel to both engines at all non-afterburner power settings from sea level to 30,000
feet.

If both main boost pumps and the emergency boost pumps are inoperative, fuel is available to
the engines by suction 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 cause dual engine flameout.
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During single-engine operation, the feed tank of the inoperative engine will not 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 and 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 operating 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.

TRANSFER 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.

TRANSFER PUMP Voice Warning

Failure of the CFT or wing fuel transfer pump will activate the transfer voice warning. When a
failure is detected the voice warning states: “WARNING TRANSFER PUMP” pauses, then repeats
the warning.

FUEL TANK PRESSURIZATION AND VENT

The pressurization and vent system provides regulated engine bleed air pressure to all internal

tanks to prevent fuel boil-off at altitude and to the external tanks for fuel transfer. The system

also provides pressure relief of the fuel tanks during climbs, and vacuum 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 pressurization and vent system is self-contained 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 CFT through
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 figure 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 pointer-counter fuel quantity indicator is on the lower right side of the main
instrument panel. Refer to figure 1-6. 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 counters, marked 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 non-CFT fuel values in figure 1-6 do not apply to the MilViz F-15E
as again, non-CFT configurations were not modeled. The decision to
avoid modeling non-CFT configuration reflects the tactical doctrine
that the F-15E is flown with CFT’s installed as a normal condition.
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Fuel Quantity Selector Knob

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

INT WING The fuel remaining in the respective internal wing tanks
will be displayed.

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

EXT WING The fuel remaining in the respective external wing tanks
will be displayed.

EXT CTR The fuel remaining in the external centerline tank will be
displayed in the LEFT counter (RIGHT will indicate zero).

CONF TANK  The fuel remaining in the respective conformal tank will
be displayed.

BIT A spring-loaded position that will drive the internal
(pointer) and total (counter) indicators to 6,000 pounds,
and the LEFT and RIGHT (counters) to 600 pounds
indicating the fuel quantity indicator is operating
normally.

FUEL LOW Caution

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 independent of the fuel 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 exposed (regardless of the
combined indicated fuel quantity) the FUEL LOW caution will come on. The 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 remaining if fuel transfer falls behind engine
fuel consumption because of transfer system failure or sustained high speed afterburner usage.

The FUEL LOW caution activates automatic transfer of fuel from the CFT’s and external tanks
regardless of cockpit fuel switch 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 FUEL LOW caution. When a
low fuel condition exists, the voice warning states: “WARNING, FUEL LOW” pauses, then
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 (bug) 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 automatically
terminate fuel dumping.

BINGO FUEL Voice Warning

The bingo fuel voice warning is activated in conjunction with the bingo fuel caution. When a
bingo fuel condition exists, the voice warning states: “BINGO FUEL” pauses, then repeats the
warning.

FUEL DUMP 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 dependent on the landing gear handle
position. The fuel dump switch is spring-loaded to the lever-locked NORM position, and is
electrically held in the DUMP position (with BINGO caution off).

When DUMP is selected, a motor-operated dump valve in the right internal 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 dumped.

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. Dumping will continue 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 2,700 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 imbalance (left wing 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 fuel tanks 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, a 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

e Air refueling with the MilViz F-15E is modeled, and incorporates
an Al KC-135 that may be called up by the virtual pilot by
bringing up the FSX toolbar while in flight, clicking on Add-ons,
then MilViz Version 0.4.2161, and then Request Tanker.

® Two modes of refueling are selectable: Pro-Tanker Mode or
Normal Tanker Mode. Normal Tanker Mode is automatically
engaged upon request of the tanker. If the virtual pilot wants a
more realistically demanding requirement, he may select Pro-
Tanker Mode

® Pro-Tanker Mode requires physical boom latch to refuel

e Normal Tanker Mode merely requires that the MilViz F-15E be
kept within these expanded parameters.

o Within 200 feet of tanker altitude
o Within 45 degrees right or left of tanker’s rear
o Within 0.4nm aft of tanker

e Signal “ready” by engaging the FSX command “Cowl flaps (close
incrementally)” and if inside the Normal Tanker Mode
parameters, or physically latched to the boom in Pro-Tanker
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Mode, fuel flow will begin.

e Successful fuel onload is signaled by a repeating tone played
while fuel transfer is ongoing. The tone will end when full fuel
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
is above approximately 1,560 pounds. The CFT’s start filling immediately (regardless of tank 1
fuel quantity) with the CG being maintained by the sequence in which the CFT compartments
are filled.

§CAUT|0N§

During refueling of external tanks or CFT’s, a sudden fuel valve
closure could occur, which may shatter the pylon standpipe,
causing fuel to flow overboard. If fuel valves manufactured by
Dolphin/Autovalve (Part Number 60486-1) 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 150 gpm (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), reestablishes external fuel tank
pressurization, and fuel sequencing.

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

a. Depressurizes the external fuel tanks if FUEL
LOW light not on.

b. Turns on the receptacle lights.
Turns on the READY light indicating the system
is ready for boom engagement.

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

b. The receiver must initiate all disconnects.
Bypasses tank 1 float switch and external tanks
may be refueled, regardless of fuel tank 1.

NOTE

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

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

e FUEL LOW caution activation will not turn on the tank 1 transfer
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/conformal tanks. 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 refuel pressure switch prevents the aircraft fuel system from becoming over-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 button 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 F-15E, the Emergency Air Refueling Switch has been disabled. The slipway door
will open normally 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 single point refueling.

NOTE

Ground refueling operations are accomplished for
the MilViz F-15E through use of the AFSM to
designate fuel loads as well as to load external fuel
tanks on the available pylons. Due to limitations
with FSX’s designation and naming of fuel tanks,
the standard FSX fuel menu has been disabled for
the MilViz F-15E. If the standard FSX fuel menu is
used, the fuel quantity can be changed, but upon
exit from the FSX menu, the modified values will be
ignored and the settings made in the AFSM will
continue to be used. If ground refueling is desired,
then the AFSM should 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 on the forward end of each CFT. This is not modeled on
the MilViz F-15E given that actual ground fueling personnel actions are not modeled. Fuelis
loaded on the ground through use of the AFSM menu.

ELECTRICAL POWER SUPPLY SYSTEM

The electrical power supply system consists of two main AC generators, three transformer-
rectifiers, an emergency AC/DC generator, and a power distribution (bus) system. External
electrical power can be applied to the bus system on the ground, and the JFS generator
provides electrical power 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 remaining 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 entire system. Each
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 within the generator 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 or out-of-tolerance
condition clears. If the generator drops off the line due to under frequency 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 GEN, are on both caution 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 each generator, are on the engine control panel. They
are two-position toggle switches with positions of OFF and ON. The switches are lever-lock
type and must be raised up before they are moved to a new position.

DC ELECTRICAL POWER

Three transformer-rectifiers (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, the other TR 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 motor-driven emergency AC/DC generator 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 transform-rectifier fail, or some
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combination of faults occur, or if either or 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, arresting hook, emergency air refueling door open and AFCS/CAS).

If both generators are inoperative or both right and left transformer-rectifiers fail, the
emergency generator supplies the essential AC/DC buses, the emergency/essential buses, and
the ground power switch number one 28 volt DC bus.

With the aircraft on the ground and 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 on the 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 ground, both 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 Control Switch

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

AUTO Provides automatic activation of the emergency
generator if either or both main generators are
inoperative, both left and right transformer-rectifiers
fail, or either or both main fuel boost pumps fail. Also
provides automatic shutdown of the emergency
generator 30 seconds after the first main generator
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 emergency/essential 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 and
intercom are removed from the rear 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 cautions provide indication of the status of both the
emergency fuel boost pump system and the emergency generator system. A single caution, or
combination of cautions, indicates the following:

EMER BSTON BST SYS MAL 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 provides power to JFS ignition and control 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 remains powered for a short time during JFS rundown.

EXTERNAL ELECTRICAL POWER

The MilViz F-15E 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, but the switches themselves and
the normal actions associated with those selections are not modeled in the MilViz F-15E.
Therefore, their normal functions will not be discussed 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 rear cockpit 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. Reservoir level 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 a circuit 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 non-RLS circuit.

RESERVOIR LEVEL 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 circuit B is shut off. In the case of the utility system with a non-RLS 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 pressure on the 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 on the 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 LPUMP 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. Resetting the MASTER
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 main and 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 landing gear.
up Retracts landing gear.

Landing Gear Warning/UNSAFE 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 landing gear 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 gear are 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 the warning tone will sound whenever the following
conditions exist simultaneously:

e Ajrcraft altitude is below 10,000 feet
e Airspeed is below 200 KIAS

e Rate of descent greater than 250 FPM
e Gear handle is not down
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In addition, the lights will illuminate and a warning 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. If 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 green landing 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 located on the left 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
normal 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 handle in the 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 STEERING SYSTEM

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 MilViz F-15E automatically engages whenever the
nose gear is extended, and provides normal steering authority range.

NSNS

WARNING

Due to the absence of modeling of the front
control stick gear steering button, the increased
maneuvering range that is present on the real
world F-15E is not modeled on the MilViz F-15E.

Additionally, the real world strut compression
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engagement of the nose steering wheel is also not
modeled. Use of the rudder pedals anytime the
nose gear is extended will cause nose gear
steering inputs. Therefore, special care must be
taken to neutralize the rudder prior to the nose
gear contacting the runway surface to avoid risk
of ground looping the aircraft.

Emergency Steering

Emergency steering is not modeled in the MilViz T-38A

BRAKE SYSTEM

The main landing 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 regardless of engine or power status.

Anti-Skid System

The MilViz F-15E is modeled for anti-skid braking. An ANTI-SKID 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 anti-skid 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 anti-skid braking is unavailable. Skid control effectiveness
deteriorates below 30 knots. Therefore, 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 position anti-skid switch. When the
pulser system is activated, applied brake pressure is repeatedly interrupted to the wheel
brakes. The settings of the anti-skid braking system and explanations are:

NORM The anti-skid is on when the gear is down. In the
MilViz F-15E, anti-skid is defaulted to on and can
only be disabled via use of the FSX standard
control menu key.

PULSER Turns off normal anti-skid protection. For the
MilViz F-15E, PULSER and NORM employ the
same braking action.
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OFF The OFF position may be selected, but in the
MilViz F-15E 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 MilViz F-15E, 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 MilViz F-15E, the
holding brake will be disengaged with a
momentary application and release of rudder
toe braking action.

ARRESTING HOOK SYSTEM

A retractable arresting hook is in the underside of the aft fuselage. It is electrically controlled,
extended by gravity and a hydraulic dashpot, and retracted by utility hydraulic pressure. Note:
the MilViz F-15E retracts and lowers the arresting hook via the normal 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.

upP Hook is retracted.

DOWN Hook is extended.
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ARRESTING HOOK Caution

Any time the arresting hook is not up and locked the MASTER CAUTION and HOOK caution
lights illuminate.

FLAP SYSTEM

Each wing has a two position trailing edge flap. The flaps are electrically controlled and
hydraulically operated. When the flaps are down, they are 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, the flaps 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 world F-15E, is not
modeled on the MilViz F-15E. To operate 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 YELLOW light indicates 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 operated. The speed brake in the MilViz F-15E is a two
position brake: extended or retracted. The MilViz F-15E indexes the deployment or retraction
of the speed brake based upon angle-of-attack so as to prevent continued deployment past a

critical angle-of-attack. Therefore, above 25 units of AOA, the speed brake will automatically

retract, and if the brake is commanded deployed, will automatically re-deploy it below 25 units
of AOA. Operation of the MilViz F-15E speed brake is performed via the default FSX command.
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WARNING

PR,
SN

Deployment of the MilViz F-15E speed brake at or
near critical angle of attack may cause immediate
stall if the brake cannot retract before stall,
possibly leading to catastrophic loss of the
aircraft.

FLIGHT CONTROL SYSTEM

The MilViz F-15E employs the standard FSX commands for control of roll, pitch, and yaw. These
maneuvers are accomplished via standard aileron, stabilator, and rudder controls. The F-15E
uses a twin vertical stabilizer with twin integrated rudders. Pitch control is provided with two
stabilators which are capable of symmetric or differential movement. The MilViz F-15E does
not require hydraulic forces to maneuver the primary flight control systems and so they will
function regardless of engine, hydraulic system, or power status.

Control Stick

While the MilViz F-15E 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 world F-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 upon whatever third-party 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, functionality of actual rudder pedals will depend
upon whatever third-party procured rudder pedals the customer uses and programs for
support.

Rudder Pedal Adjust Knob

The rudder pedal adjust knob is not modeled in the MilViz F-15E as the use of third-party
physical controllers negate any virtual role such adjustments would provide.

T/O Trim Button and Light

The T/0 trim button and light, on the CAS control panel, are not modeled on the MilViz F-15E.

Version 2.0 =5 May 2012
[-43-]



-
""LV’Z MilViz F-15E Pilot’s Operating Handbook

MILITARY VISUALIZATIONS

Pitch, Yaw, and Roll Trim

In the MilViz F-15E, trim in each of the three axis (pitch, yaw, and roll) is achieved using the
standard FSX commands, and are fully independent of engine, power, or hydraulic conditions.
Trim via physical controllers may be facilitated through customize programming of available
switches on whatever third-party using the default FSX controller menu.

AOA TONE

The gear-down 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 gear-up AOA 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 stores configuration 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 before the warning level
transitions to the next lower state. The high AOA warnings pertain to all external stores
configurations unless configured, with only air-to-air stores.

In addition, if the aircraft is loaded exclusively with SUU-20B/A dispensers on stations 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 used
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. The tone sounds 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.
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AUTOMATIC FLIGHT CONTROL SYSTEM (AFCS)

The AFCS provides roll, pitch, and yaw control augmentation, autopilot modes in roll and pitch
axes. In the MilViz F-15E 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 system to provide 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, limited aircraft 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 CAS. A moderate
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 respective 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 re-engaged following the loss of pitch CAS. Roll
CAS cannot be engaged without an operating yaw CAS. A LAT STK LMT caution indicates that
roll commands must be limited to half lateral stick inputs.

NOTE

CAS YAW and LAT STICK LIMIT cautions may be displayed after a
single engine shutdown. This is normal aircraft operation and a YAW
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 no
longer exists). The switch is spring loaded
from RESET to ON.

OFF Disengages applicable axis.

NOTE

On the MilViz F-15E, the CAS must be in the ON position before any
autopilot mode of operation will be engaged.

BIT Button

A BIT button is normally located on the CAS panel, but is not modeled in the MilViz F-15E.
Pressing and holding the BIT button 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 and verify 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 hold, radar
altimeter hold or radar altitude select, and 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 selected and 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 autopilot submenu. See figure 1-7. Menu 1 provides current autopilot status
information such as the engagement mode, and whether it has been coupled with the existing
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steering mode. The autopilot submenu provides the means of coupling the current aircraft
steer mode and either the baro or radar altitude 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
not engaged by pressing the A/P button on the UFC, “A/P” is displayed centered on this line.
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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 the UFC keyboard A/P button is pressed.

NOTE

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

Autopilot Engagement — Basic A/P Mode

The basic autopilot is engaged by pressing the A/P key on the UFC keyboard. The autopilot
automatically engages pitch attitude hold if pitch is within 0 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 greater that 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 submenu replaces the current display to
facilitate steer mode and/or altitude hold engagement selections. If attitude hold is engaged it
appears on menu 1 in the current autopilot mode display as “A/P ATT.” If heading hold is
engaged it is displayed as “A/P HDG.”

Autopilot Disengagement

The autopilot modes are disengaged by engaging the normal FSX keyboard or controller-
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 sub-menu, line 2, will 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 autopilot must be coupled prior
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to selection of the ILS modes on the HSI to fly an ILS approach. With the autopilot coupled, ILST
and ILSN are removed from the HSI display.

NOTE

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

e The TACAN steer mode no longer disengages automatically
when flying through the zone of confusion (ZOC). In the ZOC,
TACAN steering will parallel the desired course. Once out of
the ZOC, TACAN steering will intercept and track the desired
course.

Assuming that the basic A/P is already engaged, coupling 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 displays an A/P symbol on the EHSI format.

If NAV steer mode has been coupled, the autopilot status is displayed on menu 1 as “A/P NAV,”
indicating that the autopilot is in the NAV steering mode. The two remaining steer modes,
TACAN and ground track, are selected and coupled with the autopilot in the same manner.

In addition, the TACAN steer mode provides two display formats: PLAN view and course
deviation indicator (CDI). When coupled to a steer mode, and “A” is displayed on the HUD to
the left of the steer mode (figure 1-7).

Altitude Hold

Altitude hold is selected and engaged from the autopilot submenu where it is displayed as “ALT
HOLD.” One of two altitude hold modes are available, either radar (RDR) or barometric (BARO).
To change the altitude source from radar 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.

BARO — 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 the mode. The mode can be
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engaged if the vertical velocity is less than 2,000 feet per minute and disengages at 2,000 feet
per minute or greater. The current altitude is held but not displayed on the A/P submenu in
baro altitude hold.

WWWWWWW

'WARNING

Y 7 7 7 7 7 Z L L L L

At low airspeeds (a 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 aircraft
exceeds 2,000 FPM vertical velocity.

Radar — 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 the keyboard 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 altitude can be 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 to 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 is accomplished by first noting that the radar altitude select value on PB8
displayed has no asterisk, then press the pushbutton next to ALT HOLD.

WWWWWWW

'WARNING

Y 7 7 7 7 7 Z L L L L

The MilViz F-15E does not model any “look ahead” capability in
either radar altitude select or radar altitude hold modes of autopilot
operation. Therefore, care must be taken to remain situationally
aware of area of rapidly rising terrain to avoid catastrophic loss of
the aircraft.

The autopilot status on MENU 1 with altitude hold or altitude select engaged and NAV steering
selected (on the EHSI) and asterisk (on autopilot submenu) is displayed as “A/P NAV/ALT.”
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Control Stick Steering

In the MilViz F-15E, control stick steering will not override the engaged autopilot. For manual
control stick inputs to affect 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 of the MASTER
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 related cautions can be activated by crew action. First is
disengagement of the autopilot using the normal FSX autopilot disengage command. The
second is an unsuccessful autopilot engagement attempt.

e Use of the FSX command to disengage the autopilot will cause the 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.

e |f the crew attempts to engage 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 mode causing 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 minimum of three 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 has been mechanized 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 reset, the 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 via the AFCS 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 accompanied 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 failure of 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 failure occurs in this interconnect, pitch and roll CAS will
shut down with associated CAS PITCH and CAS ROLL cautions in addition to the CASI
SERVOLOOP status. Attempts should first be made to reset roll CAS with the ROLL RESET
switch, then PITCH RESET switch on the CAS control panel. If pitch CAS is not resettable and the
CASI SERVOLOOP 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 CAS disengaged and Pitch Ration switch in
emergency degrades handling qualities and should be accomplished
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 and
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 failure of the 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 caution. 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 attack. Roll 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 Fail

One of 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 the roll and 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 Failure

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 flight control 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 may be degraded. Avoid acrobatic maneuvers.
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CAS ARI Off

The flight control system contains two harmonized ARI’s. The mechanical ARl is scheduled as a
function of stick position and the CAS ARl is scheduled as a function of roll rate and AOA. The
mechanical ARI 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. Although mechanical ARI is not
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 CAS ROLL 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 the WSO will result in sluggish performance and reduction of loads
(3.5g’s maximum) capability. Only mild maneuvers should be attempted by the backseater.

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. Yaw CAS will reset. 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 servo fails, 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 when > 1.6 Mach
-- With LANTIRN Pods

e 1.2 Mach < 18,000 ft
e 600 KCAS, 18-34,000 ft
e 1.6 Mach above 34,000 ft

Non-hydraulic BIT
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NON-HYD is displayed on the DETAIL BIT page as a result of AFCS initiated BIT detecting an
incompatible state of the aircraft hydraulic pressure switches or the PRCA thermal switch.
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.
Check the 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 associated flight 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 light. However, 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 the
Emergency Disconnect Switch (EDS) and then pressing and holding
the BIT consent switch also clears the stored BIT codes. To aid in
aircraft maintenance, the AFCS BIT codes should be recorded before
being cleared.

OVERLOAD WARNING SYSTEM (OWS)

An overload warning system (OWS) is provided. For the OWS 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 or 1 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
rate of 10 Hz, until 100% the voice warning “OVER G, OVER G” is heard. The “OVER G, OVER G”
continues until the percentage of overload falls below 100%. If the overload condition is
relieved in the middle of an “OVER G” transmission, the transmission will be completed before
the voice warning is discontinued. Inflight, OWS operation may be verified by display 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 will be 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 would be apparent to the aircrew (for
example, CAS drop off, ADC BIT, fuel quantity malfunction, current G’s unreasonable). If the
aircrew detects a malfunction in one of these systems, the OWS should be considered
inoperative and the flight manual non-OWS G limits should be observed, even though the HUD
G window may still indicate the OWS is operating.

Certain failures can result in a continuous “over-G” voice warning. Logic was therefore
incorporated to shut down the OWS after 30 seconds of accumulated voice warnings. 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 non-OWS G limits must be observed. The aircraft can verify that the OWS is
operational by observing the following:

e Allowable G’s are displayed on the HUD when airborne and current G’s are of a
reasonable value;

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

e The systems 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 recalled as an information matrix on the MPD/MPCD. The
overload conditions include normal acceleration in the G’s (ACC), the percent overload (OVL),
and overload severity codes for selected components.

Figure 1-8 shows a typical OWS matrix. The matrix is displayed on the MPD/MPCD by selecting
OWS from the menu display. The abbreviations used on the display are:

ACC Normal acceleration load factor. This is a two
or three digit number with a decimal before
the last digit understood (e.g., 92 is read as 9.2
G’s).
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OvL Percentage of overload expressed as a whole
percentage. The percentage severity code as
follows.

%0VL 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 weight-on-wheels and to
clear the OWS matrix from CC memory.

RCD Record function for the video tape recording
set (VTRS).

The first line of the display shows the worst (highest) overload condition recorded during the
flight. The second line is the latest overload condition encountered. Subsequent lines display
overload percentages and severity codes for the listed components. This information is used 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 percent overload, 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 CLEAR 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 lights provide 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 on the caution lights panel in the
front cockpit and on the warning/caution/advisory lights panel in the rear cockpit, and cautions
which are displayed on the MPD’s and MPCD’s in both cockpits.

Only two cautions, the EMER BST ON and the BST SYS MAL, appear as both yellow caution 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 the number of cautions displayed, they are present in
three columns written left to right as they occur. The most recent caution will appear at the
top of the right column. See figure 1-9.

CAUTION LIGHTS

There are three yellow caution lights on the caution lights 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 particular category are being displayed. The MASTER CAUTION light comes
on with any of the major category caution lights. The corresponding MPD/MPCD caution will
remain on until the problem is corrected. The systems associated with each major category
light caution 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 LAT STK LMT
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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
displayed on any CRT that has the radar display format.
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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 throughout 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 described 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
caution lights 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 the AV BIT. Note: the rear cockpit MASTER CAUTION

light cannot be used to re-set 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 on tone, TEWS caution and launch tones, ILS audio, and TACAN audio are volume
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 approaches design 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 AOA stall warning 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 following warnings if conditions exist which cause the
associated warning lights to come on:

“AB BURN THRU LEFT”

“AB BURN THRU RIGHT”
“BINGO FUEL”

“LOW FUEL”

“LOW ALTITUDE”

“OBSTACLE AHEAD”

“OVER-G”

“WARNING, AMAD FIRE”
“WARNING, FUEL LOW”
“WARNING, ENGINE FIRE LEFT”
“WARNING, ENGINE FIRE RIGHT”
“WARNING, OVERTEMP LEFT”
“WARNING, OVERTEMP RIGHT”
“WARNING, TRANSFER PUMP”

Voice warning for OVER-G continues until the condition causing the voice warning system to
activate is corrected. All other voice warnings 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 engine start. 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.

BUILT-IN TEST (BIT) SYSTEM

The built-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 from non-avionic
BIT’s implemented in computer software for other aircraft systems.

Three methods 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 in such a manner
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 equipment indicator(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 BIT caution lights. BIT failures will be displayed by pressing the
BIT button on the MENU display.

BIT DISPLAY

A MENU selectable BIT display (figure 1-10) contains the status of all BIT tested systems and is
selected by pressing PB20 (BIT) on the main menu. The systems 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
divided into two “windows.” The upper “in-test” window displays the systems in which an
inhibited BIT is being performed. The lower “equipment failure” window displays the system(s)
that are turned off, not installed, or have failed BIT.

Initiated BIT

In addition to displaying the 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 1-10). 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 when on the ground. AlU, RALT, and LANT
are removed when conduction flight operations requiring their active function. The BIT is
initiated from either cockpit by pressing 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 remains 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 BIT after STOP has 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 not
be displayed when either of the below conditions exist:
e Atop level armament display has been selected on any
MPD/MPCD.
e Anuclear display is selected which does not have the MENU
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 DSPL
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.
Prerequisites for 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 or 1 minute if radar is
OFF.

The systems are displayed in the “in-test” window as they perform BIT and are removed when
complete. The minimum time any equipment will be displayed is two seconds. If a failure is
detected, the system is removed from the “in-test” window and is then displayed in the
“failure” widow.

When an LRU with an asterisk is displayed as a no-go, DETAIL information may be available. If
STOP is selected, all systems tests will be terminated, except the radar, ICSCP, and radar
altimeter, which will continue to run. The following systems are tested during AUTO BIT:

AAl IBS
ADC ICS
ADF IFF
AlM 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 AUTO BIT when 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, TGT Pod, and
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 POH for the meaning 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 BIT display.
This prevents inadvertent initiation of BIT on the AFCS for reasons of flight safety. AFCS BIT is
terminated by pressing the STOP button on the BIT display. If AFCS BIT is interrupted, the
message INCOMPLETE is displayed in the lower display window. Reinitiate 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 (CC) is a high speed, stored program, general purpose digital computer
that performs mission oriented computation from data received from control panels and
subsystems aboard the aircraft. The computations include A/A and A/G steering and weapon
delivery, navigation, 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 air-to-air attack, air-to-ground attack, visual identification
(VI1), 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. Backup system 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 (with A/G 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), Signal Data Recorder (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. The CC 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) is
required to correct for pointing errors.
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The CC maintains a MN routine separate from the INS. The MN 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 between the 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 blocks of 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 receives and
sends data.

AVIONICS INTERFACE UNITS (AlU)

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. The table below lists the units and data that are lost if an AlU fails.

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

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.

o uhEwNE

Memory inspect data.
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System/Items Degraded/Funection Lost Due To AIU Catastrophic Failure

Failed ATU Item Degraded Data Lost
AIUL(A) UHF no. 1 radio No Operation
AlUL(A) iﬂmﬂm}m:mm lex- | No longer displayed
AlULIA) TACAN No operation
AlU1{A) IFF/RICP (IFF functions) No operation
AIULIA) ADF No operation
AIU1(A) UHF2 Cipher No operation
AIUL(A) KY-58 Function lost
AMT1IA) EWWS BIT function lost
ATUL(A) PACS (missile caged and missile reject) | No operation
AIU(B) Left hand controller All switch functions lost except for CMD
dispenser switch
AIUNB) Fuel flow on MPD/MPCD No data transfer (erroneous fuel flow
data displayed)
ATUUB) s No operation
AIUL(A) & (B) Avionics BIT and ASP No operation
AlIULA) & (B) Asymmetric thrust departure function Punction lost
AlUz UHF 2 radio No operation
AlUz Right hand controller Functions lost
AlU2 AAT Function lost
Figure 1-11.1
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System/Items DegradedFunction Lost Due To AIU Catastrophic Failure

Failed AIU Item Degraded Data Lost

AlUz KIR Function lost

AIUZ HF COMM (Not used) No operation

AlUZ FWD/ REAR sensor control panel No system control

AlUZ LANTIRN {(NAV and Targeting) All operation lost

AIUL(A) and ATU? | Radar altimeter (CARA) Mo data transfer (Erroneous data dis-
play)

AIUL(A) and ATUZ | Emission Limit No operation

AIUL{A) and AIU2 | EMD (BIT data ATU1{A), BIT discretes - | No operation

ATU2, serial data)

AIUL(A) and AIU2 | ICSCP No COMM transmit capability

AIUL(A) and AIUZ | Control stick grip All switch functions lost except weapon
release and trigger

AIUL(A) and ATU2 | UFC panel (both) No operation

AIUI(A) or ATU2 | TF function (Requires CARA data from | No operation
both AIU1{A) and ATUZ)

AIULA) and ATUZ | LOW ALT warning Indication lost
AIUL(B) and ATU2 | FWD throttle All switch functions lost
AIUL(B) and AIU2 | FWD sensor control panel No system control
AIUL(B) and AIUZ | Master modes No operation
AIU1(B) and AIU2 | LASER ARMED waming Indication lost

Figure 1-11.2

DATA TRANSFER MODULE SET (DTMS)

The Data Transfer Module Set (DTMS) is not modeled on the MilViz F-15E because the purpose
of the DTMS in the real F-15E is to facilitate electronic flight plans and weapons computations

at a centralized planning facility and transfer for quick upload to the aircraft’s systems. FSX
does not facilitate any such option.
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CONTROL STICK AND THROTTLE QUADRANT

The control sticks and throttles on the real world F-15E are specifically modeled for complex
multiple HOTAS commands. Given that it is impractical to model precisely these features on
the virtual control sticks and throttles in the virtual front and rear cockpits, these options are
not present in the MilViz F-15E. However, default FSX commands as well as custom keyboard
commands may be programmed using both the default FSX controller interface menu or third—
party applications to allow the customer to program various available third-party controllers 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 F-15E is omitted from this 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, six 20-character rose of display,
four radio volume controls, two rotary brightness control knob, and an EMIS LMT pushbutton
(figure 1-12). The UFC Built-in 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. Initiated
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 of BIT is desensitized such that a single glitch will not cause a no-go indication. The UFC
provides control of the following systems:

a. Intertial Navigation System (INS) — data entry and display

b. TACAN —frequency input and tuning

c. Autopilot — attitude hold, altitude hold, radar preset altitude, and steer modes.
d. IFF/SIF

e. AAl

f. UHF radios —including ADF and KY-58.

g. ILS

h. NAV FLIR

Either of the two UFC’s controls all systems and each is driven by its own processor (an AlU)
with paths to the other AlU. This provides a redundancy 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 0-9 or letters A, N, B, W, M, E, S, C, -(dash), decimal point, and colon are available.

0-9 Key

SHF (shift) Key

A/P Key

MARK Key
MENU Key

DATA Key

CLR (clear) Key

I/P Key
Decimal Point
Key (.)

Enters number

Enables upper case functions on next key
pressed.

Selects autopilot format and couples
autopilot.

Mark and selects marked point for display.

Selects menu format
1st Push— MENU 1
2nd Push — MENU 2
3rd Push — MENU 1

Selects data display format 1st
Push—DATA 1

2nd Push — DATA 2

3rd Push — DATA 1

Three functions on successive pushes
1st Push — Removes last character entered.

2nd Push — Clears all scratchpads

3rd Push — Clears display except radio data.
Press one of the top 8 pushbuttons to recall
the top 4 lines. All keyboard entries are active
but data entry may be made for radios only.
The scratchpad is enabled for display. If any
of the top eight pushbuttons are pressed with
data in the scratchpad the entry is invalid and
the scratchpad flashes. If data is displayed,
the CLR key blanks the scratchpad only.

4th Push — Clears all 6 rows of display.

When all 6 rows are blanked, the scratchpad is
not displayed and no data entry is permitted.
MARK A/P, DATA, MENU, I/P and EMIS LMIT
are the only active keyboard keys.

Initiates IFF identification of Position (I/P)
Enters decimal point
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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.

VOLR1, 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 when first selected. When
pushbutton is pressed again the emission limit
is deselected and most emitters return to their
previous state of operation. However, TACAN
T/R must be reselected and all IFF modes must
be reselected or phasing re-enabled on the
UFC.

BRT Controls brightness of LCD displays

The UFC multifunction buttons are used as the options indicated, except button 5 and 6 which
are dedicated to radios/submenu displays. Buttons are numbered 1 thru 10 beginning at the
top left. PB1 thru PB5 are top 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 integrated into 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 communication information 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 reference the information displayed on Figure 1-12. This displays
current aircraft information. It is selected by pressing the DATA pushbutton on the UFC
keyboard (Figure 1-12). On this format, pressing PB1 shows LOS bearing and range to current
steerpoint and 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. Additionally, PB3 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 set each sortie by aircrew).

The display will initially power-up to display time at PB7. Radar (CARA) and baro-corrected
altitudes are displayed by PB8 and PB9 respectively. In addition, PB8 controls the display of
radar (CARA) altitude on the HUD and EADI formats (as 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 the point data submenu.

Data 2 Display

Again, the following descriptions reference the information presented on Figure 1-12. Pressing
the DATA pushbutton a second time displays the data 2 display (Figure 1-12). This display
contains NAV data functions which provide 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 aircraft reaches 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 ETE. If range 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 because it is the next point after the line-of-sight point with a time-on-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 time-of-arrival (TOA), fuel (12,000 Ibs), or
command ground (CG) speed will cause TOT to be displayed as shown on figure 1-11. This
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 stored for this point, OFF will appear next
to TOT and CG. When CG is selected (asterisk) it will be displayed on the HUD just below AOA.

Version 2.0 =5 May 2012
[-74-]



w
M’LV’Z MilViz F-15E Pilot’s Operating Handbook
MILITARY VISUALIZATIONS

UFC DATA DISPLAYS

ThiE—
[H eszr=s STR FR (H= 21 sB2a L3S H ] E;H-
éEEE JE?HEB éaﬁﬂ e sy ),
[H T s2 Rliﬂ'ii IE; = -~ =)
[_]-Esﬂ TheE B2ts H] E—EE Tm-ﬁ
[(H s es LEEEHHEI:EE Eﬁl LIESE B LECE BaEE :ET
(O =an s FO (O == s FO

DATA DISPLAY WITH TOT DATA

Figure 1-12

Version 2.0 =5 May 2012
[-75-]



wilLviZ e

MILITARY VISUALIZATIONS

Menu 1 Display

MilViz F-15E Pilot’s Operating Handbook

The following descriptions use the information referenced on Figure 1-13. Pressing the MENU
pushbutton on the keyboard (Figure 1-13) calls up the MENU 1 format. The information
displayed and controlled from MENU 1 is described in the following paragraphs.

LAW

TACAN

AAl 3-4321

N-F NORM

A/P NAV

The LAW (12000’ AGL) with the asterisk displayed
indicates the system has been enabled with the
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 pressing the
pushbutton next to LAW (based on CARA).

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

Indicates the current air-to-air interrogation (AAl)
mode and code (3-4321). Pressing with a blank
scratchpad displays the AAl submenu. AAlI modes and
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 steer mode
if any. In this case NAV steer mode. Pressing with a
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, and 3
have been selected for operation. If only mode 3 had
been selected, the 1 and 2 would not be displayed. If
it is necessary to change mode 3’s code, for example,
first, press 3 to identify the mode to be changed and
second, press SHF (shift) to select the upper case
functions of the keyboard, then third, select DASH (-),
then fourth select the digital code, and then fifth,
enter the new code by pressing the pushbutton next
to IFF. The entered mode and code is displayed for 5
seconds and is then replaced by only the enabled
modes without codes. A colon indicates power is on.
Modes are selected/deselected from the IFF submenu.
IFF phasing selection and programming are also done
from the IFF submenu.

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

Menu 2 Display

Menu 2 display (Figure 1-13) is selected by a second pressing of the menu pushbutton.
The information displayed is described in the following paragraphs.

vC JTIDS voice code (JVC)
IMC JTIDS mission code (JMC). For entry of JITDS
data.

A/G DLVRY  Pressing this pushbutton displays the Air-to-
Ground Delivery sub-menu.

:1LS 108.70 Indicates current instrument landing system
(ILS) localizer frequency selected, with the
colon indicating it is being powered.

PP-MN Pressing the pushbutton displays the PP
keeping submenu (INS, MN, TCN, or A/D).
Current selection is mission navigator.
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KY-58 Pressing this pushbutton displays a KY-58
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 on the same or different
frequencies, provided neither radio is in a
secure mode.

UFC MENU DISPLAYS
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Submenus

Menu 1 and menu 2 provide access to submenus (figures 1-14 and 1-15) which contain
selection of specific system functions. Figure 1-14 is for normal modes. Figure 1-15 is
for modes available when the CC in inoperative. There are submenus for TACAN, TACAN
programming, IFF, IFF programming, UHF 1, UHF 2, navigation FLIR, navigation FLIR
boresight (from NAV FLIR), AAl, autopilot, point data latitude and longitude. UTM, UTM
programming, point data range and bearing, direction and range offsets, present
position keeping source, HUD titling, A/G delivery, update, and KY-58.
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Submenus can be selected when the scratchpad is blank by pressing the pushbutton
next 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,
press either the MENU or DATA pushbutton.
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UFC MENU/ SUBMENU MATRIX (Continued)
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HEAD-UP DISPLAY (HUD)

The HUD control panel, figure 1-16, is located on the main console. The holographic combiner
displays projected raster (video) and stroke (symbols) imagery in a total field of view which
measures 21 degrees in elevation and 28 degrees in azimuth. The HUD displays navigation, FLIR
video, flight control, and weapons delivery information.

HUD CONTROLS
Symbol Brightness (SYM BRT) Control

The SYM BRT control is a rotary knob. Clockwise rotation applies power to the HUD. This
control adjusts brightness of the HUD stroke symbology only. Raster video imagery is not
affected. A detented OFF position removes power from the HUD.

Symbol (SYM) Declutter Switch

The SYM switch is a three-position toggle switch which removes and restores symbol
information from the combiner display. REJ 1 and REJ 2 provide identical Declutter functions.
Selecting REJ 1 or REJ 2 for all master modes removes the Heading scale, Command Heading,
Pitch Ladder, and Bank scale. The NORM position restores all information.

DAY/AUTO/NIGHT Switch

The DAY, AUTO, or NIGHT switch is a three-position toggle switch which provides the pilot with
a means to select appropriate raster and stroke imagery brightness levels for daytime or
nighttime missions. The DAY position allows for the full range of the stroke symbology and
raster video. The AUTO position provides automatic brightness adjustment of stroke
symbology only based on ambient brightness data.

NOTE

The AUTO position does not provide adequate illumination at
night.

The NIGHT position limits the brightness range of the stroke symbology and raster video to be
compatible with night operations.

BIT Indicator

In normal operation, the BIT indicator is black. The BIT indicator is white when the HUD has
failed. The BIT indicator resets when HUD power is cycled off and back on, or after a successful
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initiated BIT. If the fault condition still exists after either of the above, the BIT indicator will set
white after approximately 60 seconds. When power is removed from the HUD, the BIT
indicator holds at its last setting.

Test Button

When the momentary action pushbutton, located above the BIT indicator, is pressed and held,
an internally generated 18 x 28 FOV raster test pattern is displayed.

Video Brightness (VID BRT) Control

This rotary control fine adjusts the intensity of both the raster-generated video imagery and the
stroke-generated symbology. This control, usually left at the 12 o’clock position, is used to
make the darkest shade of gray truly black.

Video Contrast (VID CONT) Control

The CONT control is a rotary knob switch which adjust the contrast level (shades of gray) of the
raster generated video. Stroke generated symbology is not affected. When the CONT knob is
ON, NAV FLIR imagery is processed for display on the HUD. A detented OFF position removes
raster generated video from the HUD and restores NAV data in stroke.

Master Mode Switches

Four master mode switches are available: NAV, A/A, A/G, and INST. When any of these
switches are pressed, the light comes on the indicate that particular mode is selected. Only one
master mode can be selected at a time.
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HUD CONTROLS
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Figure 1-16

SYSTEM POWER UP

Once aircraft electrical power is applied, the HUD is turned on via the SYM BRT control and the
raster via the VID CONT control.

HUD SYMBOLS

In this description, the following operational categories of HUD symbology are considered.
Refer to figure 1-17.

a. HUD nav, flight, and weapon delivery symbols that are common to most master
modes (except A/G) and positioned depending on the weapon mode and sensor
device selected.

b. HUD window displays, alphanumeric data with fixed locations.

Calibrated airspeed and barometric altitude data are displayed in digital format to remove
graphics clutter and provides a direct readout of the data. Additionally, the crew can select
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true airspeed (T) or groundspeed (G) data and select radar (R) altitude for display. These
selections are obtained through the UFC data 1 display.

HUD SYMBOLS

'

Figure 1-17

Velocity Vector

The velocity vector displays the instantaneous aircraft flight path with respect to the earth. Itis
a small airplane symbol. The wings of the symbol always remain parallel to the wings of the
aircraft. The vertical relationship between the waterline symbol (when displayed) and the
velocity vector indicates true AOA. Velocity vector azimuth displacement from HUD centerline
indicates that drift (or a crab angle) is present. The vector symbol is limited to 8.5 degrees
radius of motion centered on the HUD. The velocity vector flashes if the data to the CC is
degraded or the velocity vector is caged or limited.
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Command Velocity

As analog command vector wiper is displayed left of HUD window 1. The symbol rotates up and
down from a horizontal position to indicate the difference between current aircraft speed and
command velocity. The symbol rotation is limited from -80 to +80 degrees, where one degree
represents 1 knot of velocity. A positive angle signifies more velocity (forward throttle). The
command velocity is based on groundspeed or true airspeed if selected on the UFC. Otherwise,
command velocity is based on calibrated airspeed. If the command velocity source is invalid,
this symbol is not displayed.

Ghost Velocity Vector

When the velocity vector is caged, a ghost velocity vector is displayed at the true velocity vector
position. The symbol is presented during snap look and look into turn (NAV FLIR) operations.
The pitch ladder and steering information are referenced to the caged position. The ghost
velocity vector flashes when within 1.5 degrees of the edge of the HUD.

Flight Path Pitch Ladder

The vertical flight path angle of the aircraft is indicated by the position of the flight path pitch
ladder relative to the position of the velocity vector. The aircraft pitch attitude is indicated by
the position of the aircraft waterline reference with respect to the pitch ladder about the
stabilized wings of the velocity vector. The horizon line and the flight patch pitch angle lines are
displayed for each five degrees between plus/minus 85 degrees.

Positive pitch lines are solid and negative pitch lines are dashed. The tabs at the end of each
segment point toward the horizon. Each line has a number which maintains its orientation
relative to the pitch ladder. The pitch lines themselves are angled (point) toward the horizon at
an angle one-half the angle of pitch that the line represents. For example, the 40 degree
positive pitch line angles 20 degrees toward the horizon. The 90 degree dive point is indicated
by a circle with an X enclosed. The 90 degree climb point is indicated by a circle.

The flight patch pitch ladder is normally displayed in a position referenced to the velocity vector
to provide flight path information. When the velocity vector becomes HUD-limited, the flight
ladder does not transition back to the aircraft waterline symbol. The pitch ladder will always be
referenced to the valid velocity vector while maintaining the artificial horizon line on the actual
horizon. If the velocity vector is not displayed, the pitch ladder is referenced to the aircraft
waterline in azimuth and displays best available pitch referenced to the horizon. This transition
may take up to two seconds.
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The horizon bar is longer than the other lines in the pitch scale and has tabs at each end that
point toward the ground.

Heading Scale

The heading scale moves horizontally against a fixed caret index indicating aircraft magnetic
heading from 0 degrees through 360 degrees. The two digit display is expressed in degrees x
10, e.g. 10 degrees is displayed 01 and 250 degrees as 25.

The command heading marker (when displayed) moves against the scale and if the marker is
limited, a digital readout of command heading is displayed at the end of the scale.

Bank Angle Scale

In operations with NAV or A/G master mode selected, a bank angle scale with tic marks 0, 10,
20, 30, 45, and 60 degrees are displayed at the bottom of the HUD. The 0 and 45 degree tic
marks are double width. The 30 and 60 tic marks are double length.

Waterline Symbol

An aircraft waterline position is indicated on the HUD by the display of a flying W symbol. The
pitch ladder provides aircraft pitch attitude information when it is compared with the waterline
symbol. If the velocity vector is not displayed, the pitch ladder slides to its waterline-
referenced position in azimuth.

Gun Cross

The gun cross is fixed 2 degrees above waterline in the azimuth center of the HUD and appears
when the master arm switch is in ARM. The symbol indicates the projectile conversion point
(without AOA or ballistic drop corrections) at the 2,250-foot gun harmonization range. The
symbol is also the position of the gun reticle pipper at zero mils depression (zero sight line).
The gun cross is removed from the display by selected the master arm switch to SAFE position.

Reticle

The primary A/G reticle consists of a 50-mil circle, a 2-mil pipper (aim dot), and a range bar
(analog bar) when radar A/G range is available. The reticle is displayed in all A/G attack modes
when the CC and HUD are operable. The reticle is positioned in azimuth to one of several
points, depending on the delivery mode selected.

a. Tothe velocity vector (Auto mode).
b. Tothe computed weapon impact point (CDIP mode).
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c. Tothe HUD depression angle set by the pilot (Direct and Manual modes via the
UFC).
d. To weapon boresight (when an EO guided weapon is selected).

Reticle Range Bar

When the CC receives valid laser and/or radar range data, the reticle range bar is displayed
around the inside perimeter of the 50-mil reticle circle. The display priority is laser range and
then radar range. The range bar, which rotates clockwise with increasing range, displays slant
range from 0 to 23,000 feet. The range bar is limited to less than two revolutions around the
perimeter of the reticle and contains an index to indicate the magnitude of the range displayed.
The first revolution displays slant range from 0 to 12,000 feet and the second revolution
displays slant range from 12,000 to 23,000 feet.

Break X

In the A/G master mode, a break X is displayed when the aircraft dive angle is greater than 3
degrees and the projected pullout altitude is below a specified level. The projected pullout
altitude is based on a 4.0-G pull attained in 2 seconds. The pullout is based on the best
available altitude. If radar altitude is available, the BREAK X is displayed if recovery is expected
to occur below 200 feet. If baro altitude is used, the programmed altitude of the nearest
sequence point is used to computer 400 feet ground clearance.

NOTE

In CDIP gun with pitch angles between -3 degrees and -20
degrees, zero feet is used as minimum ground clearance altitude.

HUD WINDOWS

Figure 1-18 shows the location of the various windows. Window 8, 9, and 12 are not fixed.
They move dynamically as required. Windows 8 and 9 follow the location of the velocity vector.
Window 12 follows the position of the range caret in the HUD radar range scale. When more
than one item is commanded for display, the item highest in the list is displayed.

HUD Window 1

Aircraft calibrated airspeed is displayed. If the speed is invalid, OFF is displayed.
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HUD Window 2

Aircraft AOA to the nearest tenth of a unit is displayed below the aircraft calibrated airspeed
readout at all times.

HUD Window 2A

Aircraft true airspeed or groundspeed is displayed, preceded by T or G as selected on the Up-
Front Control (UFC). If the selected airspeed source is invalid, the letter identifier and OFF are
displayed.

HUD Window 3

This window displays the terrain following left turn obstacle (OBST) caution. The right turn
caution is displayed in opposing window 15.

HUD Window 4

This window displays “IN CMD” legend when pilot has command of the HUD.

HUD Window 5

Emergency Cue

The emergency cue (legend “E”) is displayed when the radar is in emergency mode.
Gun Rounds

The gun rounds display is a function of the number of rounds set on the weapon load display
minus any rounds fired.

Missile Count

The type of missile loaded on the aircraft is identified by the PACS. With MRM selected, the
display consists of M (MRM selected), the count of the MRM'’s available for launch (STBY or
RDY), and the type in priority for launch (A for AIM-120A, F or M for the AIM-7).

With SRM selected, the display is S (SRM selected), the total count of SRM’s available for launch
(in a STBY or RDY status) and the type in priority for launch: J for AIM-9P/P-1, P for AIM-9P-2/P-
3, and L or M for those missiles respectively.

The off missile cue is displayed if the attack develops to a point where another on-board missile
is in the envelope for a shot at the target. Refer to HUD AIM-7, AIM-9, and AIM-120A Symbols
this section.
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HUD Window 6

Aircraft Mach number is displayed in all modes when the landing gear is up.
HUD Window 7

Target Mach

The target Mach number is displayed only in the visual ident (VI) mode.
Current G/Allowable G

The HUD displays both current and maximum allowable G. Allowable G is displayed for existing
flight conditions, aircraft configuration, gross weight, and changes automatically as these
factors change. Current G is displayed on the left and maximum allowable G on the right. The
G data is not displayed with the landing gear down unless the CC is inoperative. In CC NOGO,
only current G is displayed.

Overload Warning System (OWS) Inoperative

The OWOFF cue is displayed when the OWS system fails, or when airborne with an invalid
armament condition.

Invalid Armament (INVARM) Cue

This cue is displayed only with Weight on Wheels (WOW) when the PACS senses an
unidentifiable store on the aircraft, or if the aircrew programs a store mode that is not in the
PACS inventory.

In such a case, OWS processing is disabled. If in flight, an invalid armament cue causes the
OWOFF cue to be displayed.

HUD Window 8

Because the MilVis F-15E does not model the terrain-following (TF) system, HUD Window 8 is
not modeled, and all references to Window 8 in Figure 1-18 should be disregarded.

HUD Window 9
Several cautions and information cues concerning the Nav FLIR (NF) systems can be displayed.
HUD Window 10

The selected radar range scale is displayed when the radar is in the track mode.
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HUD Window 11
One-half the selected range scale (displayed in window 10) is displayed in window 11.
HUD Window 12

The opening or closing range rate (Vc) in knots between the aircraft and A/A target is displayed
when the radar is in track.

HUD Window 12A

If the command heading bug is limited (outside the displayed 30 degree scale), a digital readout
of the command heading is displayed at the appropriate side of the scale.

HUD Window 13

The aircraft barometric altitude is displayed. The thousands and ten thousands digits are larger
than the hundreds, tens, and units digits, except below 1000 feet, when all digits are the large
size.

If the barometric altitude is invalid, OFF is displayed.
HUD Window 14

ADC vertical velocity in feet per minute to the nearest 100 feet per minute is displayed in the
NAV/INST master modes when the gear is down. Descents are indicated by negative signs
preceding the numerical readout.

If the vertical velocity data is invalid, VV OFF is displayed.

When in A/G or A/A master mode, or in NAV/INST master mode with the gear handle up, SNIFF,
TSNIFF, or FLOOD is displayed when radar is in SNIFF mode or training SNIFF or FLOOD mode
respectively. An R displayed at the far right of window 14 indicates mode rejects are being sent
to the radar.

HUD Window 14A

The aircraft radar altitude is displayed preceded by the letter “R” (if selected on the UFC, if not
selected this window will be blanked). If the radar altitude is not valid, OFF preceded by “R” is
displayed.

HUD Window 15
As this window is dedicated to TF operations, its functions are not modeled on the MilViz F-15E.
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HUD Window 16

INS alignment cues are displayed as required. Refer to applicable paragraphs in this section.
Also displays primary designated target (PDT) altitude.

HUD Window 17

Radar Jam Codes

The jam codes, when displayed, override all other window 17 displays.
Track Memory (MEM)

This feature is not modeled in the MilViz F-15E

No Zone

This feature is not modeled in the MilViz F-15E

Bad Track (BAD TRK)

This cue is displayed when the radar track quality is judged to be poor based on an inconsistent
number of target updates (hits). Since the cue is not range dependent, it is designed to give an
earlier indication of a degrading track than the MEM cue.

NAV Steer Displays

These cues are applicable to A/G target selection and to the NAV/INST master mode. Refer to
applicable paragraphs in this section.

HUD Window 18
Range Displays

Window 18 always displays range data. A prefix letter identifies the display as R (radar), T
(TACAN), N (Nav), or G (A/G) designated range. Ranges are displayed with a resolution of 0.1
NM to a maximum of 999.9 NM. The maximum radar range displayed is 160 NM.

HUD Window 19
MRM Time To Go (Tgo)

The MRM prelaunch Tgo cue is steady and appears in radar track when target range is between
Rmax 1 and Rmin. The value is the predicted MRM Time of Flight and is continuously updated
as range and angle conditions change. The postlaunch Tgo, a function of target position and
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velocity data, provides an accurate display of the required illumination period. The indications
are as follows:

Target does not maneuver. Flashing Tgo counts down in real
time.

Target maneuvers, staying in Flashing Tgo countdown adjusted

range. for target maneuvers.

Lost missile, target has LOST is displayed for 15 seconds.

maneuvered to or beyond missile

limit.

Flood Launch Flashing Tgo counts down in real
time.

Nav/TACAN Time To Go (Tgo)

In the NAV/INST master mode, the Tgo displays pertain to the NAV/TCN range displays shown
in Window 18.

A/G Attack Mode (Tgo)

The A/G Tgo values pertain to the A/G range data of window 18, and the A/G weapon delivery
modes displayed in window 20.

HUD Window 20
ILS Cues

Various cues are displayed for the Instrument Landing System (ILS) in the NAV/INST master
modes. Refer to applicable paragraphs in this section.

CSET cue

In NAV/INST master modes, the “CSET xxx” will flash for 10 seconds when entering TCN, ILST, or
ILSN steer modes. The flashing of the cue is independent of the previously selected mode.

Also, the cue will not flash or appear on the NAV/INST HUD when the course select value is
changed on the HSI.

Uncage (UNC)
UNC is displayed when the NGS button is pressed an odd number of times to permit SRM

seeker uncage (IR lockon). An even number of button depressions removes UNC from the HUD,
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breaks IR lockon, and returns the SRM seeker to the missile boresight or to the (AIM-9L/M)
radar antenna Line of Sight (LOS).

Target Aspect Angle
Target aspect angle is displayed for the designated A/A target.
A/G Delivery Mode

A cue denoting the selected A/G weapon delivery mode is displayed for each delibery mode. In
addition, a cue denoting the sensor currently in use to calculate the height above target (HAT) is
displayed.

HUD Window 21

This window displays TRNG cue when PACS is in a training mode.

HUD MRM MODE

See Weapons manual (separate publication) for detailed information on this HUD mode.
HUD GUN MODE

See Weapons manual (separate publication) for detailed information on this HUD mode.
HUD BACK-UP MODE

When the CC has failed and the MPDP has taken control of the mux bus and the displays, the
HUD is in back-up mode. In back-up mode the HUD display format always appears in the gear-
up position even if the gear is down. INS provides pitch and bank data and radar provides
altitude data. The HUD format will only be displayed on the HUD (no repeater displays).
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HUD FORMAT

WINDOWS - ALL MASTER MODES
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HUD FORMATS (Continued)

SYMBOLS - ALL MASTER MODES
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HUD FORMATS (Continued)

SYMBOLS - ALL MASTER MODES
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HUD FORMATS (continued)

SYMBOLS - ALL MASTER MODES
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MULTIPURPOSE DISPLAY PROCESSOR (MPDP)

The MPDP is a multiple processor symbol generator that simultaneously drives eight displays.
The eight displays include four MPD, three MPCD, and the HUD. The MPDP generates and
overlays symbology (graphic symbols and alphanumerics) onto the MPD and MPCD by raster
and/or stroke methods. A separate display channel drives each display individually.

Display output data generated by the MPDP may consist of either stroke written symbology,
monochrome and color rasters, or hybrid with monochromatic raster symbology.

The primary functions of the MPDP include:

1. Produce stroke symbology and background video information for displays on:
a. Three MPCD
b. Four MPD
c. HUD
d. Video tape recorder (VTR) Note: actual function not modeled in MilViz F-15E
2. Convert analog voltage signals from the overload warning system (OWS) into digital values
for transmission to the central computer (CC).
3. Data communications for the data transfer module (DTM). Note: function not modeled in
the MilViz F-15E.
Backup bus controller (CC no-go condition exists) for avionics 1553 mux bus.
Bus controller for JTIDS 1553 mux bus (not used).
BIT controller for HUD, MPCD, and MPD.
Primary display (HUD, MPD, and MPCD) controller when CC no-go exists.
Process discrete data from:

S

a. Radar

Radar warning receiver (RWR)

Electronic warfare warning set (EWWS)

Fuel quantity and acceleration data (for OWS function)
LANTIRN NAYV and targeting pods (video)

Remote map reader (video)

~0 o0 T

g. Weapon stations (video)
9. Sends discrete data to:
a. BIT discretes to AlU number 1 and avionics status panel (ASP)
b. Overload warning system (OWS)
c. NAV targeting pod (weapon video)
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The MPDP produces symbology for the HUD, MPD, and MPCD. It also does video processing
for the MPD and MPCD. In initiates and controls data transfer with the HUD, MPD, and
MPCD and communicates with the CC using the displays 1553 mux bus.

The central computer, in normal mode, is the primary display controller for the
multipurpose display system. The MPDP general processor (GP) section becomes the
primary display controller during backup mode (CC no-go exists).

The MPDP converts all displays to composite video for the VTR. This video can be any
display format or a split screen format (a pair of display formats recorded side by side).

The MPDP provides control of the avionics 1553 mux bus when the CC is not operational.
The MPDP receives a CC no-go from the CC and automatically takes command of the
avionics 1553 mux bus. During this backup mode condition, the MPDP communicates with
eight systems:

Intertial navigation set
Remote map reader

Radar system

Left and right engines

Flight control computer

Radar warning receiver system
LANTIRN system

Avionics interface unit set

©® N A WDN e

The MPDP also provides normal communications with the MPD, MPCD, and HUD.

MULTI-PURPOSE DISPLAY/MULTI-PURPOSE COLOR DISPLAY
(MPD/MPCD)

There are 4 multi-purpose displays (MPD) and 3 multi-purpose color displays (MPCD) in the
aircraft. There are two MPD’s in each cockpit, and 1 MPCD in the front cockpit and 2 MPCD’s in
the rear cockpit. The MPD’s display system data, sensor video and weapons information in
monochromatic formats. The MPD’s have 20 peripheral pushbuttons by which the crew can
control weapons systems, sensors, and data to be displayed. Legends are positioned adjacent
to each pushbutton to advise the crew of the modes and option selectable for operation of the
onboard radar, FLIR, navigation, and weapon systems.
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The exact content of data in the display formats is software programmable. The MPCD’s
display monochromatic or multicolor presentation of sensor and weapon video overlaid with
symbology, advisory readouts and navigation data. Color coding of display data aids in quick
interpretation of complex formats such as HSI and ADI. Color presentation of navigational
maps also contributes to easy and accurate assessment of the tactical situation.

The MPCD’s also have 20 peripheral pushbuttons which provide control in the same manner as
the MPD. Each MPD/MPCD has a power switch, a brightness switch, a contrast switch, and the
BIT indicator. See figure 1-19 for overview. See tutorial videos (separate publication) for
detailed operations.

Pushbuttons

There are 20 pushbuttons on each MPD/MPCD numbered 1 through 20 counterclockwise from
the upper button on the left side of the display to the left button on the top of the display.

Power Switch

A two-position rocker switch provides electrical power to the MPD/MPCD’s. When powering
up the aircraft, the aircrew must turn on the MPD and MPCD’s. However, if the aircrew
experiences a brief power interrupt inflight, the MPD/MPCD displays will automatically come
up without reselecting the power rocker switch.

Brightness Switch

A two-position, spring-loaded-to-center rocker switch provides a non-linear adjustment of
stroke written symbol luminance or brightness. On the MPD the switch controls black level. On
the MPCD this switch controls brightness and raster contrast. Backlighted arrow symbols on
this rocker switch indicate an increase or decrease in CRT display brightness.

Contrast Switch

A two-position, spring-loaded-to-center rocker switch provides adjustment of raster contrast,
also called shade of gray. On the MPD’s the switch adjusts both raster contrast and stroke
brightness.

BIT Indicator

A magnetically controlled BIT ball rolls over to indicate white when MPD/MPCD has failed. In
normal operation, the BIT ball is seen as black. When power is removed from the MPD/MPCD,
the BIT ball will hold at its last setting. The BIT ball will reset automatically when the failure is
corrected.
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POWER UP OPERATION

Once electrical power is available, the individual MPD/MPCD must be turned on with the power
switch. The display format that was being presented at aircraft shutdown will be initialized on
each MPD/MPCD as shown on the MPD in figure 1-19.

The letter M or M2 is displayed adjacent to the pushbutton in the lower right hand corner of
each display unit. It is used to call up the menu 1 or menu 2 display. When power is turned on,
the MPD/MPCD’s will come up at a 50% default brightness level and will be fully active. Default
brightness level is a function of the DAY/NIGHT switch setting on the interior lights control
panel. Pressing the pushbutton adjacent to the M results in the menu display shown on the
MPD in figure 1-19.

MENU DISPLAY

The menu displays can be selected by pressing the lower right hand pushbutton on any display.
This pushbutton will always be labeled M or M2. From the menu display (figure 1-19) the
individual system formats are selected by pressing the appropriate pushbutton adjacent to the
system legend.

Any format can be presented on any display unit except the air-to-ground radar format which is
not selectable (legend not displayed) on a color display unit. Pressing the lower right hand
pushbutton will alternate between the two menu displays. The menu 1 display has 18 separate
display selections to choose from and one that permits display selections to choose from and
one that permits display programming. Use of the various displays are described in other parts
of this manual where the affected system(s) is covered.

NOTE

A/G radar not available on MPCD. WPN 1 and WPN 2 only
available when video weapon loaded.

The menu display options are as follows:

MENU 1
PROG M/M  Program (Master Mode)

NAV NAV master mode
WPN 1 Weapon 1
WPN 2 Weapon 2
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VTRS Video Tape Recording System (not modeled)
M2 Menu 2 (selects menu 2 labels)

TGT IR LANTIRN Targeting FLIR

TEWS Tactical Electronic Warfare System

A/G RDR Air-to-Ground Radar

A/A RDR Air-to-Air Radar

HUD Head Up Display

ENG Engine Parameters

EVENT Event

BIT Built-In-Test

ADI Attitude Director Indicator
ARMT Armament

HSI Horizontal Situation Display
TF Terrain Following (not modeled)
TSD Tactical Situation Display
MENU 2

PROG M/M  Program master mode

A/G Air-to-Ground (Master mode)

M Menu 1

OWSs Overload Warning System

DTM Data Transfer Module (not modeled)
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Figure 1-19
INSTRUMENTS

Refer to foldout section for front and rear cockpit instrument panel illustrations. For
information about instruments that are an integral part of a weapons or radar system, refer to
the weapons and radar manuals (separate publications). This section of the POH details

function and appearance of primary and secondary flight instruments, with detailed focus on
the standby instruments.

Additionally, detailed operation of the MPD/MPCD’s and the UFC for interface with primary and
secondary flight instruments as well as communications and navigation radios, are provided
with video tutorials (separate publications).
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VERTICAL VELOCITY INDICATOR (VVI)

The vertical velocity indicator (Figure 1-20) is driven by
electrical signals from the air data computer. A window on
the instrument will display an OFF flag if electrical power is
lost or the display is not valid. The indicator is in both
cockpits.

STANDBY ATTITUDE INDICATOR Figure 1-20

The standby attitude indicator (Figure 1-21) is a self-contained electrically driven gyro-horizon
type instrument. The OFF flag appears if there is a power loss to the indicator or the gyro is
caged. The gyro is caged by pulling the knob. Do not turn the knob to lock the gyro in the
caged position. The gyro cages to 0 degrees pitch
and roll regardless of airplane attitude. The caged
position is approximately 4 degrees nose up from the
normal ground attitude and the gyro will process 4
degrees nose down after uncaging. Power should be
applied to the instrument for at least 1 minute before
caging. The indicator displays roll through 360
degrees. Pitch display is limited by mechanical steps
at 90 degree climb and 78 dive. As the aircraft climbs
or dives, the pitch attitude changes smoothly until
the stop is reached when the gyro tumbles 180
degrees in roll. The indicator is in both cockpits.

Figure 1-21

STANDBY AIRSPEED INDICATOR

The standby airspeed indicator (Figure 1-22) operates
directly from pitot-static pressures. It has a fixed scale of
60 to 850 knots and a rotation pointer. The indicator is in
both cockpits.

Figure 1-22
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STANDBY ALTIMETER

The standby altimeter (Figure 1-23) operates directly
from a static pressure source. The altimeter is in
both cockpits. The barometric pressure in inches of
mercury is set on both altimeters. However, the baro
altitude displayed on the HUD, ADI, and UFC is based
on the cockpit altimeter baro setting only. On some
aircraft the thousand digit moves progressively with
the pointer rotation, rather than when the pointer
transits the 9 to O range only.

Figure 1-23

STANDBY MAGNETIC COMPASS

A conventional aircraft magnetic compass (Figure 1-24) is
mounted on the canopy arch in the front cockpit only.

Figure 1-24
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ANGLE-OF-ATTACK (AOA) INDICATOR

The AOA indicator, in the front cockpit only, (Figure
1-25) is driven by electrical signals from the probe
and displays indicated AOA in units from 0t 045. A
T-shaped index mark is set at approximate optimum
landing approach AOA (20 to 22 units). A window
on the face of the instrument displays an OFF flag if
electrical power is lost, there is invalid data from the
ADC or a failure within the indicator. A triangular
index mark is positioned full scale and is inoperative.

Figure 1-25
SENSOR CONTROL PANEL

The MilViz F-15E uses the Sensor Control Panel (SCP) (Figure 1-26) to provide support for
various functions.

RADAR

The Radar controls feature a four-
position switch: OFF, STBY, ON,
and EMERG. For the MilViz F-15E,
to conduct aerial refueling

. : —NAV FLIR—
operations, the switch must be ‘ i GAIN

placed in the STBY position. Active
operation requires the switch
placed in the ON position. In the
MilViz F-15E, the EMERG switch
provides the same functionality as
the ON position. TF radar function
is NOT modeled in the MilViz F-15E.

E
N
=
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Figure 1-26

NAV FLIR

The NAV FLIR switch features a two-position lever switch: OFF and ON. It also features a three-
position GAIN LEVEL knob switch to control the intensity of the FLIR display on the HUD.

Placing the switch in the ON position will superimpose a FLIR picture on the HUD that is
provided if the Aircraft Fuel and Stores Menu (Shift-4) is used to load a night-vision capable pod
(LATIRN or SNIPER). The GAIN LEVEL knob can be rotated to select dim, medium, or bright
intensity settings on the HUD.

RADAR ALTIMETER

The radar altimeter indicates clearance over land and water from 0 to 50,000 feet. Radar
altitude is utilized by the AFCS, LANTIRN navigation pod, and the CC for low altitude warning
(LAW). Radar altitude is displayed on the HUD, EADI, and UFC. A radar
altitude scale (thermometer) is also displayed on the HUD and EADI
during low level operations. The radar altimeter is controlled by the
radar altimeter switch on the Sensor Control Panel (SCP) Figure 1-27).

Radar Altimeter Switch

The RDR ALT switch (Figure 1-27) is on the sensor panel on the left Figure 1-27
console in the front cockpit, and has three positions:

OFF Radar altimeter is deactivated. If LAW is
enabled, the LAW warnings are activated.

ON Radar altimeter is activated.

OVERRIDE Radar altimeter is deactivated. If LAW is

enabled, the LAW warnings are activated.
Note: The primary purpose of RDR ALT
OVERRIDE mode is to facilitate manual fly up
commands during TF operations. Given TF
operations are not modeled on the MilViz F-
15E, this feature simply replicates the function
of the OFF mode.
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HUD Display

With the radar altimeter turned on, radar altitude is displayed in window 14A of the HUD
provided radar altitude is selected on the UFC data 1 format. The display includes radar
altitude rounded to the nearest ten feet. An “R” appears to the left of the readout indicating
the altitude is radar. Should the altitude source become invalid, OFF is displayed in place of
radar altitude. During CC failure, radar altitude is displayed on the HUD and EADI since
barometric altitude is not available. In addition, when a night vision pod (LATIRN or SNIPER) is
equipped, the HUD will display a superimposed FLIR image boresighted ahead of the aircraft
and fix focused to infinity.

Low Altitude Warning

When LAW is enabled on the UFC menu 1, audio and visual warnings are activated when the
aircraft descends below the selected LAW altitude on menu 1. The warnings are removed when
the aircraft climbs 20 feet above the selected LAW altitude, the LAW function is disabled on the
UFC menu 1, or the LAW altitude is changed to below the present radar altitude. If LAW is
enabled and the radar altimeter fails, the LAW warnings are activated. If LAW is enabled, radar
altimeter fails, the LAW warnings are activated. If LAW is enabled, radar altitude is than 5,000
feet, aircraft attitude is less than 50 degrees of roll and less than 20 degrees of pitch, and the
radar altimeter breaks track, the LAW warnings will be activated. The warnings are removed
for these cases when either the fail condition corrects itself or the LAW function is disabled on
the UFC menu 1.

Low Altitude Voice Warning

The “LOW ALTITUDE” voice warning repeats twice when the aircraft descends below the
selected LAW altitude and resets when the LAW condition is removed. This voice warning is a
function of LAW only.

Low Altitude Warning Light

A red low altitude warning light, labeled LOW ALT, is located on the upper instrument panel in
both cockpits. The LOW ALT light comes on when a LAW condition is encountered and remains
on until the LAW condition is removed.

Up-Front Control

The UFC is used to set the LAW altitude, to enable the LAW function, and the select radar
(CARA) altitude for display on the HUD and ADI. Baro altitude is always displayed boxed in the

Version 2.0 =5 May 2012
[-110-]



-
""LV’Z MilViz F-15E Pilot’s Operating Handbook

MILITARY VISUALIZATIONS

upper right corner of the HUD and ADI and also at PB 9 on UFC Data 1. The present LAW
altitude, in feet, is displayed at PB 1 on the UFC menu 1. To set a different LAW altitude, the
desired altitude value is entered in the UFC scratchpad using the UFC keyboard. After verifying
the correct altitude in the scratchpad, the upper left pushbutton adjacent to the LAW readout is
pressed to change the LAW altitude to what is displayed in the scratchpad.

The LAW function is enabled if an asterisk appears on the upper left adjacent to the LAW
readout. Alternatively pressing the upper left pushbutton with the scratchpad blank enables
and disables the LAW readout.

Selecting “B” (asterisk) on UFC Data 1 displays radar (CARA) altitude on the HUD and ADI in
addition to baro altitude. When selected, an “R” with the CARA readout will be displayed
below the baro altitude on the HUD and ADI.

ATTITUDE DIRECTOR INDICATOR (ADI)

The ADI (figure 1-28) can be displayed on any MPD/MPCD and consists of the items indicated.
The attitude sphere displays pitch and bank. The pitch markings on the sphere are in
graduations of 5 degrees, the bank markings begin at 10 degree increments up to 30 degrees,
and then single indicators at 45 and 60 degrees of bank angle.

Signals are received from the INS or AHRS system. The primary attitude source is the INS. The
pitch and bank steering bars are driven by signals from the CC. The bank steering bar provides
command steering information to intercept TACAN radials and navigation computer
destinations. The ADI displays vertical velocity under the altitude window if gear is down. Itis
displayed as descending (-) or ascending (+).
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Figure 1-28

Angle of attack is displayed under the airspeed window when the landing gear is down.
Command velocity (CV) is displayed if valid and the landing gear is up. When active, the CV is
displayed under the airspeed window. The units of CV are KCAS unless TAS or GS are selected
on UFC Data 1. For example, if PB 4 (on UFC data 1) is selected (asterisks shown) then CV is in
units of GS. The CV reference point is displayed next to the CV. It is displayed as a function of
entering data into the upfront control for time-over-target purposes.

When ILST or ILSN steer modes are selected on the HSI, ILS data is also displayed on the ADI
(Figure 1-28).

ADI Invalid Displays

The major indication of attitude display problems is an “X” written across the attitude sphere.
The word OFF written on the attitude source indicates the INS/AHRS is invalid. If the turn rate
and/or inclinometer information is invalid, the word OFF is written adjacent to the data. If the
heading source is invalid OFF is written in the middle of the heading scale. If airspeed
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information is invalid then OFF is displayed in the airspeed window. If vertical velocity is
invalid, then OFF is written adjacent to it. If the selected source of altitude information is
invalid OFF is written in the altitude window.

HORIZONTAL SITUATION INDICATOR (HSI)

The HSI (Figure 1-29) can be displayed on any MPD/MPCD when selected from the MPD/MPCD
main menu. When the MPCD is used, the data is color coded as follows:

TACAN data is green
INS data is blue
Heading data is orange

PN PE

All other information is white

The HSI provides a horizontal or plan view of the aircraft with respect to the navigation
situation. The aircraft symbol in the center of the HSl is the airplane superimposed on the
compass rose. The compass card rotates so that the aircraft heading is always under the top of
the lubber line. Command heading and course selection function, plus the steering modes of
TCN (PLAN or CDI), GT, ILST, ILSN, and NAV are provided by using the display pushbutton.

A selection for disabling/enabling automatic destination sequencing is available on the HSI
format. The legend “AUTO SEQ” is displayed below PB 18 and is boxed when auto-sequencing
is enabled. The selection is automatically enabled when power to the CC is cycled and the
aircraft is on the ground. Data associated with ILS operation is also displayed, but only when
ILSN/ILST is selected. Additional symbols which are displayed on the HSI are:

RANGE SCALE There are five range scales (10, 20, 40, 80, and
160 nautical miles). The range represents the
distance from the aircraft symbol to the
perimeter of the compass rose. The
navigation steer point and/or selected TACAN
station is presented so that their position with
respect to current heading can be seen and
easily interpreted.

TACAN AND ILS Two data blocks provide bearing, distance,

NAV DATA and estimated time enroute (ETE) information
about the selected point selected. The display
also includes the TACAN channel mode X or Y,
or sequence point number.
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HEADING MARKER  The marker is moved around by command
heading selections made by the operator in all
modes except NAV and GT. In NAV the marker
is positioned to the command heading to fly to
maintain a constant ground track.

BEARING Two bearing pointers are displayed, one for

POINTERS INS nav bearing and one for TACAN station
bearing. The two pointers are shaped and
color coded when displayed on the color CRT.

ADF BEARING A small lollypop symbol indicates the bearing
of the transmitted signal. No symbol indicates
ADF function is not selected. Selection of ADF
is made on the UFC.
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Figure 1-29
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NAVIGATION/STEERING MODES

There are five steering modes listed at the bottom of the HSI display. They are TCN, ILST, GT,
ILSN, and NAV, and are selected by pressing the desired mode pushbutton. The mode selected
becomes boxed.

If the autopilot has been coupled, the two ILS steer modes are removed from the display and
autopilot (A/P) is written on the display. A coupled ILS is not selectable.

TACAN Steering Mode

The display format with TCN selected is shown in Figures 1-30 and 1-31. There are two display
options available with TCN selected: course deviation indicator (CDI) or PLAN. The current
selection is shown at PB 20 and pressing PB 20 will alternate between the two options.

With CDI selected, a white set course pointer and course deviation indicator are drawn on the
display. The set course pointer is drawn through the center of the aircraft symbol according to
the course value shown between PB 14 and PB 15. The TO/FROM indicator is drawn adjacent
to the aircraft symbol, and the course deviation indicator is drawn on the course deviation scale
with full deflection being 10 degrees of displacement.

With PLAN selected, a green set course arrow is drawn through the center of the TACAN station
symbol according to the course value shown between PB 14 and PB 15. There is no TO/FROM
indicator and no course deviation indicator. If the selected range scale is too small to show the
TACAN position, the TACAN position symbol and the set course arrow are removed. All other
features of the HSI display format are the same for either CDI or PLAN.

The course set pushbuttons (PB 14 decrement, PB 15 increment) are used to select the desired
inbound or outbound radial to fly. The course can also be set by entering the value in the UFC
scratchpad and transferring it to the HSI by pressing either PB 14 or PB 15. Since the TACAN
channels and modes are selected with the UFC, additional information is provided on the HSI
display format to indicate TACAN status. When the TACAN system is off, OFF is written in large
red letters in the TACAN data block and above the TCN steer mode cue, and all TACAN
indications such as the station position symbol, set course arrow, set course pointer, CDI,
bearing pointer, and TO/FROM indicator are removed.
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ILST/ILSN Steering Modes

Selecting ILST or ILSN mode displays the format shown in Figures 1-32 and 1-33. The CDI
displays localizer deviation and the TACAN TO/FROM indicator is removed. The course point
indicates the selected inbound course to the localizer. The course set pushbutton (or UFC
scratchpad) can be used to change the inbound course. The heading set pushbutton or UFC
scratchpad can be used to move the heading marker.
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GROUND TRACK Steering Mode

Selecting GT mode presents the HSI format shown on Figure 1-34. The desired ground track is
selected using the course set pushbutton or UFC scratchpad. The course pointer and CDI
(course deviation indicator) will not be displayed.
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NAVIGATION Steering Mode

Selecting NAV mode displays the bearing and heading to fly to get the steer point selected. As
shown on Figure 1-35, the heading marker moves to indicate the heading to fly. Command
heading is also printed in the command heading window on the left side of the display. Course
window displays ground track. Bearing, distance, and time-to-arrive are displayed in the lower
right hand data block.
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NAVIGATION HEAD-UP DISPLAYS (HUD)

For each navigation steering mode selected via the EHSI or UFC, the HUD display will adjust to
replicate the same navigational steering inputs and displays. Figures 1-30 through 1-35 listed
immediately above show the direct relationships between these various settings and displays.

UFC NAVIGATION DISPLAYS

Navigation displays consisting of sequence point coordinates, elevation, range and bearing,
offset data, and INS update data are contained on several submenus on the UFC, and are
accessible from the menu and data displays on the UFC. These submenus are used to verify
data loaded into the aircraft via the keyboard of the UFC. This information also provides
steering and timing data for route navigation and target attack, or to change data for navigation
and target attack. Weapons and radar specific instructions are contained in the weapons and
radar manuals (separate publication).

In order to enter or change a specific item on the UFC, the appropriate submenu must be
accessed. Procedures for entering or changing data are located in Section 2 of this POH.

SEQUENCE POINTS

Sequence points are a set of geographical points which can be overflown or used for sensor
cuing during a mission. All points are stored at latitude/longitude and converted for display as
lat/long.

These points are divided into the following categories.

LIST Points which are used to generate steer, aim,
target, and target offset points. The system
can store a total of 99 list points.

STEER Points which comprise the basic route to be
flown. Combined steer and target points
cannot exceed 100 (all routes, A, B, and C).
Displayed as the point number and route
letter (17A).

AlM Always associated with a steer point, up to
seven aim points per steer point. Displayed as
the steer point number plus a decimal, tenth,
and route letter (17.1A). The system can store
up to 100 combined aim and offset points in
all three routes.
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TARGET

OFFSET

MARK

BASE
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Displayed as a point number followed by a
decimal and route letter (18.B). Combined
target and steer points cannot exceed 100.
Target data also displayed in direction/range
north and east of offset or range/bearing from
offset point.

Always associated with a target point,
displayed as the target number, decimal,
hundredths, and route letter (18.01B). The
system can store up to seven offsets per
target, maximum of 100 combined offset and
aim points in all three routes. Point data is
also displayed in direction expressed as range
north and east of target, or as range
expressed as a bearing and distance from
target.

Mark points are entered by an overfly mark,
radar mark, or an automatic overfly mark at
weapon release. Data displayed includes time
of day. They are displayed as the mark
sequence number preceded by M (M2) up to
10 such mark points.

The base point is normally the unit home
station, is displayed as B and should agree
with the PP coordinates during INS alignment.

NOTE

When changing sequence point numbers, the route letter does
not need to be entered if the new point is in the same route (A,
B, or C) as the old point.
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Data 1 Display

The data 1 display (Figure 1-36) contains current aircraft information. From this display, either the pilot
or WSO can change:

Item Options

Aircraft Altitude Radar or Barometric

Wind Direction & Speed Can be changed if PP source is ADC or if when the
INS failed

Airspeed True, Calibrated, or Ground speed

Steer Point Select the current steer point

Point Data Submenus

The point data latitude/longitude submenu is accessed by pressing the button adjacent to the
current steer point number (Figure 1-36). For each point, the sequence point type, lat/long,
elevation, minimum enroute altitude (MEA), and time-on-target (TOT) may be changed.

The RNG/BRG submenu is available from the lat/long submenu only if there are offsets stored
for a target or target offset point. Press RNG/BRG to enter the range/bearing submenu. On
this display, the following items may be changed”

Item Options

Current Range to Point Expressed in nautical miles and tenth of miles
Magnetic Bearing to Expressed in degrees magnetic

Point

ETA to Point Not available for aim, mark, or offset points
Point Elevation Expressed in feet

Pressing the button next to DIR/RNG on the range/bearing submenu selects the direction/range
submenu. The DIR/RNG submenu is available only if there are offsets stored for a target or
target offset point. Direction N, S, E, or W and range in feet to the point shown may be
changed. To return to the Data 1 display at any time from the submenu, press the data button
once.

UTM (MGRS) coordinates are not supported on the MilViz F-15E. Coordinates may only be
entered using the lat/long method. In addition, the coordinate format spheroid options
(Bessel, WGS84, etc...) cannot be changed in FSX.
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DATA 1 DISPLAY/SUBMENUS
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DATA 1 DISPLAY./SUBMENUS (CONTINUED)
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DATA 1 DISPLAY/SUBMENUS (CONTINUED)

@ ZE

nooks

EIIE

© frllfe

]

El_

1. POINT DATA LAT/LONG SUBMENU

WL @)

[CH s =\A LIsT 37 H T1GT HR L1sT 37 HOJ
Gojwee oD é“@ i
[H eeau3m:  wen san | ] TH @esuesssen FrocRM |22
BH um 4est OO H At/ ws O
TH usssies  uzes ossk (L1 TH ueee@s  usem wece 1L
(O =an s O (O acan —()

o B . e BCEE

H[H

&
=
L|GI|G]

H

[orl el 5

2. UTM SUBMENU

CH 167 ma LIsT 37 H1

éﬁ IBYSFE BESSEL -E

_L_J-: 123055320  PROGRAME -I:I_

E— INC 1ECR -E

[(H uZFR PS5 UFEH IRBEX —E
ICA | 20 _O

Ok

H B
H

E

=

&
@©
@I_

3. UTW PROGRAMMING SUBMENU

YOL
B wa k)

DH©) Q
GI|L|E]

Figure 1-36.3

Version 2.0 =5 May 2012
[-127 -]



—
""LV’Z MilViz F-15E Pilot’s Operating Handbook

MILITARY VISUALIZATIONS

DATA 2 DISPLAY

The data 2 display (Figure 1-37) provides time, groundspeed, and fuel information pertaining to
two selected points in the navigation route sequence (the origin and destination waypoints for
the current steering pathway).

Pressing the button next to ETA cycles to ETE and back to ETA as the button is pressed. The
label “12000 LBS” shows the fuel remaining at the waypoint (SP 25.A) if the leg is flown at the
command ground speed (CG) direct to the line of sight pathway drawn from the previous
waypoint (SP 24.A). TOA is the arrival time to the destination waypoint (SP 25.A) assuming the
CG is maintained. Pressing either CG, fuel, or TOA changes the display as shown in Figure 1-37.
If there is not TOT stored for the destination waypoint (SP 25.A) then OFF is displayed next to
CG and TOT. A TOT may be entered on this display. The line-of-sight sequence point (origin
point SP 24.A) and the look ahead sequence point (destination SP 25.A) can be incremented by
pressing the adjacent button or changed using the scratchpad.

DATA 2 DISPLAY

5P 24A  1smed L35 HJ [Heraua  meem L35 ’-D
5 [He3ms  em eexsy O 5. CHE 2% - £m LE|:E=E'-||E{:
THeresa  iceee L3s HA Herasn  Aue e /O
ZH 18R ESZEE A CH xccesa a7 iasess 1O
H weses ueee st (O TH uess s uees macx |01
(O a1 s =) (O =R K
s ' o [
7 © = 5 © HHE
Fgonaia = OElE
20 forlflen Lol
1. DATA 2 2. COMMAND GS
Figure 1-37

Version 2.0 =5 May 2012
[-128 -]



i 7 v
'V"LV’Z MilViz F-15E Pilot’s Operating Handbook

MILITARY VISUALIZATIONS

MENU 1 DISPLAY

The menu 1 display (Figure 1-38) is a basic avionic system status display. However, if can be
used to change steer points, to access the point data submenu, to access the TACAN, FLIR, AAl,
IFF, and A/P submenus, or change the LAW altitude for radar altitude hold mode operations.
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MENU 2 DISPLAY

The menu 2 display (Figure 1-39) contains control features for the ILS as well as access to the
DIRECT/MANUAL bombing mode HUD reticle setting, present position source submenu, update
submenu, present position source submenu, update submenu, and the HUD titling submenu.

HUD Reticle Mil Setting

The HUD reticle is depressible only in direct or manual mode. Depression angle in mils is set by
entering the desired setting in the scratchpad and pressing the HUD RET button.

Present Position Source Submenu

To select the PP source submenu, press the button next to PP-INS. The display appears as
shown in Figure 1-39. Either the pilot or WSO may select the desired PP source and change the
aircraft present position latitude and longitude.

Entering a new latitude and longitude to the INS should not be done without the INS, CC, and
UFC turned-on and evaluation on the INS stored PP at turn-on. When a new PP is entered the
new values should be accurate to 600 feet (0.1 are minute). Present position entered during
INS alignment should be the actual location of the aircraft. PP corrections made after the
aircraft has moved should be done by update after transition to NAV mode. The cockpit UFC
will automatically initialize to the PP source submenu when going from INS OFF to GC align, if
the cockpit UFC is not on a submenu.

Update Submenu

Pressing the button adjacent to UPDATE selects the update submenu as shown in Figure 1-39
display 3. This display allows the aircrew to update the INS position using data from the HUD,
TACAN, or by direct overfly freeze of a point. Prior to any attempted update, verify that the
point to be updated is displayed next to UPDATE. If not, enter the point via the scratchpad.
The point entered will become the current steer point.

To perform a HUD update, the desired update point must be identified using the HUD
designation procedures after pressing HUD on the UFC. Once the point is designated, the CC
calculates range errors between the stored latitude/longitude of the update point and the HUD
designated location of the point. The errors are displayed in N/S and E/W feet on the display.
(INV, for invalid, is displayed if a present position source is not available.) To accept the
displayed errors, press ENTER and the INS position is updated. If the update is not desired, the
aircrew may perform another update or exit the update submenu.
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To perform a TACAN update the aircrew must first select the desired TACAN channel and X or Y
system on the UFC. Then, press the button next to the TACAN channel. The CC calculates the
directional range errors between the stored latitude/longitude of the TACAN station and the
range/bearing of the station to the current aircraft position. (INV is displayed if a PP source is
not available or the TACAN coordinates have not been stored.) The aircrew may then ENTER
the update, perform another update, or exit the update submenu.

An overfly freeze update is accomplished by flying directly over the displayed steer point and
pressing the OFLY FRZ button. The CC calculates the directional range errors between the
stored coordinates and the aircraft present position and displays the N/S and E/W errors in
feet. The aircraft may ENTER the update, perform another update, or exit the update submenu.

Version 2.0 =5 May 2012
[-131-]



Mz~

MILITARY VISUALIZATIONS

MilViz F-15E Pilot’s Operating Handbook

MENU 2 DISPLAY/SUBMENUS
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VHF COMMUNICATIONS SYSTEM

The VHF communications system is controlled via the UFC and the intercommunications set
control panel located on the left console in the rear cockpit. The system consists of two units
(VHF 1 and VHF 2).

NOTE

FSX does not support UHF communications. Therefore, the UHF
radios present in the real world F-15E have been replaced with
VHF radios in the MilViz F-15E. In addition, provisions for secure
voice radio communications are also not supported in FSX;
therefore, these features are likewise not modeled in the MilViz
F-15E. While the diagrams for UFC control are used in this POH,
the customer must understand that in lieu of the UHF frequency
references shown, VHF frequencies are actually used in the
MilViz F-15E.

In additional, simultaneous monitoring of guard (VHF 121.5)
while an alternate radio frequency is tuned is not supported in
FSX and therefore is not available in the MilViz F-15E.

Radio control via the UFC system is illustrated in Figure 1-40.
VHF Antenna Selector Switch

The VHF antenna selector switch has three positions: UPPER, LOWER, and AUTO. Placing the
switch to UPPER selects the upper antenna for VHF 1 radio and putting the switch to LOWER
selects the lower antenna for VHF 1. Placing the switch to AUTO causes the VHF 1 radio to
automatically select the antenna with the best signal. The VHF 2 radio always transmits and
receives on the lower antenna.

Operation of VHF Radios

When aircraft power is activated the radios selections on VHF 1 and VHF 2 radios from the
previous flight are displayed on the UFC. The asterisk symbol displayed next to the preset
channel number or the manual frequency indicates the radio is turned on. To confirm the
operational status of VHF 1, press the pushbutton next to VHF 1 digital readout on the UFC.
When selected and pushed, the submenu for VHF 1 control will appear as shown in Figure 1-40.

Additional details on operation of VHF radios via the UFC can be learned by using the tutorial
videos (separate publication).

Version 2.0 =5 May 2012
[-133 -]



’V"LV’Z MilViz F-15E Pilot’s Operating Handbook

MILITARY VISUALIZATIONS

UHF OPERATION DISPLAYS
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INTERCOM SYSTEM

The intercom system (ICS) is not modeled on the MilViz F-15E given that in the virtual
operations within FSX, there is no facility for voice communications over a self-contained radio
system. While the controls are modeled, they are inoperative.

IDENTIFICATION SYSTEM

IFF TRANSPONDER SET

The IFF (identification friend of foe) transponder set provides automatic identifications of the
airplane in which it is installed when challenged by surface or airborne interrogator sets, and
provides momentary identification of position (I/P) upon request. The modes provided are
mode 1, mode 2, mode 3/A, mode 4, and mode C. Modes 1, 2, and 3/A are selective
identification feature (SIF) modes. Mode 4 is used for highest confidence identification (cypto),
and mode Cis used for altitude reporting.

The codes for modes 1 and 3/A can be set in the cockpit. Mode 2 is set using the control box in
door 3R. Mode 4 is keyed in door 3R by maintenance personnel for the real world jet, and
therefore that action is not available in the MilViz F-15E.

NOTE

FSX does not support any transponder mode other than Mode
3/C. Therefore, none of the detailed operation of Mode 1, 2,
and 4 will be covered in this POH.

Operation of the IFF system in the MilViz F-15E is via the UFC and the ICCS console located on
the left console of the front cockpit. Details of the UFC menus are shown in Figure 1-41 as well
as illustrated in the tutorial video (separate publication). Selection settings on the ICCS console
are slewable, but are not activated in the MilViz F-15E. Selection of the IFF submenu on the
UFC is achieved by pressing the pushbutton adjacent the “IFF” label.

IDENTIFICATION OF POSITION (IDENT)

Pressing the I/P pushbutton on the UFC enables the IFF system to transmit a momentary
squawk ident feature in response to ATC request. This “flash” of information is engaged for 15
to 30 seconds after the initial pushbutton release.
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Figure 1-41
INERTIAL NAVIGATION SYSTEM (INS)

The INS is a self-contained, fully automatic ring laser gyro (RLG) system which supplies primary
attitude and positional information through the Central Computer (CC). This information is
used to support a myriad of normal and tactical missions for the F-15E. While the MilViz F-15E
does facilitate realistic options for INS alignment, FSX does not fully replicate the real world
factors that dictate operation of an RLG INS. Nevertheless, functionality is replicated in the
sense that an initial aircraft position may be entered via the UFC to start an INS alignment.
Additionally, the accurate method of enhanced alignment is also facilitated (see Ring Laser Gyro
section).

Ring Laser Gyro

The Ring Lases Gyro (RLG) is a key element of the INS. It is a rate-integrating gyro which does
not use a spinning mass like a conventional gyroscope. The RLG detects and measures angular
rotation by measuring the effective frequency difference between two contrarotating (one
clockwise, one counterclockwise) laser beams in a ceramic block. As the two laser beams travel
simultaneously around the cavity, mirrors reflect each beam around the enclosed path.
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When the gyro is at rest (aircraft not moving) the two beans have the same frequency because
the optical path is the same in both directions. However, when the gyro is subjected to
acceleration in any of the three dimensions, that angular velocity causes measurable variations
in the frequencies of the two beams. These variations in resonant frequency are then
measurable to determine the velocities of the gyro, and by extension the aircraft.

INERTIAL NAVIGATION DIGITAL COMPUTER

The inertial computer contains all circuits necessary for gyro and accelerometer signal
processing and for computing North/South, East/West, and vertical velocities and accelerations.
X, Y, and Z velocities and accelerations, body rates, body angle, and linear accelerations are
converted into pitch, roll, magnetic heading and true heading. Additionally, the primary
purpose of the computer is to convert the raw resonance frequency variations from the two
RLG paths to digital information used to measure and report the values used to compute
aircraft pitch, roll, and yaw values for autopilot stabilization, as well as positional information
for navigational and targeting systems.

INS MODE KNOB

The INS mode knob is located on the sensor control panel (SCP, Figure 1-42) and controls the
following functions:

OFF Removes power from the INS.

STORE Selects the stored heading (SH) alighment mode
and uses gyro-compass alignment parameters
which were stored at the time of the last system
shut-off for rapid INS alignment. PP source
submenu is called up on the pilot’s UFC when SH is
selected. The aircraft must not have been moved
since the last shutdown.

SH alignment is complete approximately 40 seconds
after turn-on and should achieve approximately GC
alignment accuracy.

The accuracy is directly affected by the INS accuracy
of the previous flight and error rate at the time of
the last system shutdown.

Alignment complete is indicated by SH OK in the
HUD window 16 and on the air-to-ground (A/G)
radar precision velocity update (PVU) display.

If STORE is selected and the INS has determined
that stored heading alignment is not available (GC
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had not been performed or groundspeed of
previous flight was greater than 3 knots at
shutdown) the INS will automatically switch to GC
align mode.

GC Selects the gyrocompass (GC) mode which is the
most accurate mode of INS alignment. PP source
submenu is called up on pilot’'s UFC when GC
selected. Full GC alignment requires approximately
4 minutes. Alignment complete is indicated by GC
OK in HUD window 16 and on the PVU display.

NAV This is the primary navigation mode. The INS solves

the navigation problem by sensing aircraft
accelerations, applying appropriate corrections and
determining aircraft velocity and position.
Steering to destination is computed in the CC based
on inertially derived present position. The knob
must be pulled up before it can be rotated out of
NAV.

If the mode switch is positioned directly from OFF
to NAV, the INS will perform a GC alignment and
after align complete is reached the INS will
automatically transition to the NAV mode.
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GYROCOMPASS AND STORED HEADING ALIGNMENT AND NAV

There are several displays on the HUD and PVU display during INS alignment that indicate
system align status. The display will reflect the INS operation. The may differ from the switch
selection on the sensor control panel (Figure 1-42). The displayed values are shown in Figure 1-
43,

GC PP REQ Present position update required. Displayed

SH PP REQ for GC or SH alignment if last shutdown
position differs from the INS stored base
location by more than 2 NM. When displayed
the pilot or WSO must insert new PP on UFC
PP source submenu. INS alignment is
continuing using the stored base location
while PP REQ is displayed.
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NOTE

The PP can be entered more than once during an alignment
cycle, the PP should reference the aircraft base location. Once
the aircraft leaves the base location, changes should be done by
update in the NAV mode. If a new PP is entered during a GC
alignment, the INS may restart a full GC alignment (restart the 4-
minute sequence) at the time the PP is entered depending on
the time in the alignment cycle that the entry is made. If a new
PP is entered during a SH alignment or align HOLD, the INS will
automatically switch to GC alignment mode and restart the

alignment.
GC NO TAXI NO TAXl is displayed for approximately 60
SH NO TAXI seconds after GC or STORE is selected until INS

attitude is valid (figure 1-43). During this time
the aircraft should not be moved. Movement
during this time will require the INS to be
turned off (2 seconds minimum), back on, and
then restart alignment.

NOTE

NAV may be selected at any time after NO TAXI is removed, but
degraded accuracy should be expected if NAV is selected before
GC or SH OK is displayed.

GC XX.X INS alignment quality is indicated by a
SH XX.X numerical countdown from 15.9 in GC, SH or
IFA XX.X IFA. This display indicates the accuracy of the

alignment. It does not indicate the expected
accuracy at the end of flight. A full GC should
result in an indication of approximately 1.0. A
complete SH should result in an indication of
SH OK. SH quality is directly affected by
previous accuracy.

GC HOLD Displayed if INS senses motion while GC of SH
alignment is in progress. This indicates that
the INS is retaining the existing alignment
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quality until the aircraft motion stops and the
holding brake is engaged or until the aircraft
takes off. If the holding brake is engaged and
the INS detects no motion, the system will
resume a GC alignment and GC XX.X will be
displayed as above.

NOTE

e |fnew PP is entered when INS is in a HOLD mode the INS
will switch to GC alignment and restart the alignment.

e [f the aircraft takes off with GC HOLD displayed, he GC
HOLD is removed with nose gear up and the INS
automatically enters the NAV mode. Degraded accuracy
should be expected.

e |[fthe aircraft is stopped but the holding brake is not
engaged, the INS will not re-enter the GC mode.
Degraded accuracy should be expected.

GCOK Indicates which align mode was done and that
SH OK the INS alignment is complete. Displayed until
IFA OK NAV selected or takeoff.

The GC indicates the INS is in the gyrocompass align mode. The SH indicates the INS is in the
stored heading align mode. The IFA indicates the INS is in the inflight align mode. IFA mode
requires position and/or velocity updates. IFA also requires initialization of data by the CC at
the start of IFA selection. OK, PP REQ, NO TAXI, HOLD, and XX.X (align quality) are displayed in
one HUD window based on the following priorities order: 1 - 0K, 2 - PP REQ, 3 - NO TAXI, 4 -
HOLD, 5 — XX.X. During alignment when the INS mode knob is positioned to GC or SH, the
present position submenu is automatically called up on the pilot’s UFC.

The present position stored in the INS and being used for alignment will be displayed. If the PP
is correct, no action is required. If the PP is not correct the pilot should enter the correct PP.
The new entered PP should be accurate to 600 feet (0.1 arc minute). Depending on the time in
the GC alignment that the new PP is entered, the alignment may start over. If a new PP is
entered from SH, the INS will automatically switch to the GC alignment mode.

NAV DEGD Displayed on the HUD and indicates that the
INS is in a degraded NAV mode caused by
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transition to NAV via the mode switch, early
exit of IFA, or INS automatic transition without
alignment being completed. Aided alignment
(position and velocity updates) can be
performed during NAV to improve NAV
accuracy.

NOTE

If an IFA is being performed the IFA and associated display will
replace NAV DEGD if displayed.

INS UPDATES

Updates to the INS should be done during IFA alignment or done to improve the accuracy of the
INS when it has drifted off when NAV DEGD is indicated. Updates should be done only with
source data that is correct and more accurate than the INS. Updating the INS with bad data will
induce more error and the INS may not be able to recover.

When the INS updates are performed, the INS uses a Kalman filter using inputs from the CC.
The INS compares the data received such as the source of update, error, the variance of the
error, and the correlation of the error. The INS determines if the error is reasonable in
reference to recent INS operation and previous updates. Based on CC inputs, the INS will
accept a smaller or larger portion of an update based on the quality of the update and the
update source.

ATTITUDE HEADING REFERENCE SET (AHRS)

The attitude heading reference set supplies aircraft magnetic heading to various avionic
systems. The AHRS is also the standby system which provides attitude (roll and pitch)
information if the INS system fails. AHRS attitude is displayed when AHRS is selected on the
ADI.

AHRS INTERFACE

The INS provides roll and pitch data to the radar set. The AHRS is informed by the INS of the
INS attitude validity. If INS attitude is invalid, the AHRS sends attitude information to the radar
set. The AHRS provides the CC with magnetic heading at all times and informs the computer
when the AHRS is in the slaved mode of operation. The AHRS supplies magnetic heading to the
HSI to position the compass card when AHRS is selected.
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COMPASS CONTROL PANEL

The compass control panel, on the right console, provides the necessary controls to operate the
gyro-magnetic compass system. These controls are the sync indicator meter, push-to-sync
knob, fast erect pushbutton, hemisphere switch, latitude control knob, and the mode selector
knob.

Sync Indicator Meter

The sync indicator meter indicates the direction (plus or minus) between the AHRS directional
gyro and the magnetic azimuth detector, in the slaved mode.

Push to Sync Knob

The push to sync knob is a combination push to sync and push to turn (set heading) knob.
When the knob is pressed and the mode selector knob is in SLAVED, the AHRS provides fast
synchronization of the gyro stabilized magnetic heading output to the magnetic azimuth
detector. When the mode selector knob is in DG and AHRS is selected on the ADI, pressing and
rotating the push to sync knob will slew the AHRS heading output through 360 degrees of
rotation (on the compass card) while the heading in the HUD remains steady.

Fast Erect Pushbutton

Depressing the fast erect pushbutton causes the AHRS pitch and roll erection loops to revert to
the fast erection rate. If the aircraft is in unaccelerated flight and there is an obvious
disagreement between the attitude indicator and the visual verified attitude of the aircraft, go
to straight-and-level unaccelerated flight and momentarily press the fast erect pushbutton to
re-erect the gyro for correct attitude sensing. During the fast erect condition, the AHRS will
indicate invalid BIT outputs, and level and unaccelerated flight must be maintained until a
correct attitude is obtained.

Hemisphere Switch

The hemisphere switch selects the northern (N) or southern (S) hemispheres for operation of
AHRS.

Latitude Control Knob

The latitude control knob manually inserts present position latitude, in DG and slaved mode, so
that the AHRS can determine the correction needed for gyro drift due to the earth’s rotation.
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Mode Selector Knob

The mode selector knob is a three-position rotary knob with positions of COMP, DG, and
SLAVED. The SLAVED mode is normally used. In the SLAVED mode, directional gyro sensed
heading is continuously corrected to the heading sensed by the magnetic azimuth detector and
the result is transmitted to other aircraft systems. The COMP mode is usually selected only
when there is a gyro malfunction.

In the COMP mode, the reading sensed by the magnetic azimuth detector is transmitted to
other aircraft systems. The DG mode is used in latitudes higher than 70 degrees, or when the
earth magnetic field is appreciably distorted. In the DG mode, the directional gyro heading is
transmitted to other aircraft systems. When the DG mode is initially selected, the aircraft
magnetic heading must be set into the system with the PUSH TO SYNC knob. The system then
uses the reference for subsequent heading indications.

In the SLAVED and DG modes, apparent drift compensation is inserted with the hemisphere (N-
S) switch and the latitude settings correspond with the actual latitude.

COMP Heading sensed from the magnetic azimuth
detector.

DG Heading sensed from the directional gyro.

SLAVED Heading sensed from the directional gyro

continuously corrected by the magnetic
azimuth detector.

TACAN (TACTICAL AIR NAVIGATION) SYSTEM

The TACAN system functions to give precise air-to-ground bearing and distance information at
ranges up to approximately 300 miles (depending on aircraft altitude) from an associated
ground or shipboard transmitting station. It determines the identity of the transmitting station
and indicates the dependability of the transmitted signal. TACAN information except in A/A
mode is presented on the HSI, the ADI, and the HUD. In A/A mode, both distance and bearing
are received if cooperating aircraft (such as refueling tanker aircraft) have bearing transmission
capability.

When operating in conjunction with aircraft having air-to-air capability, the A/A mode provides
line of sight distance between two aircraft operating their TACAN sets 63 channels apart. Up to
five aircraft can determine line of sight distance from a sixth lead aircraft in the A/A mode,
provided their TACAN sets are set 63 channels apart from the lead aircraft’s setting. The limit
of operation is four times the distance between the lead aircraft and the nearest aircraft to the
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lead. The lead aircraft will indicate distance from one of the other five, but it cannot readily
determine which one. Before operating in the A/A mode, the frequencies used by each aircraft
must be coordinated.

TACAN CONTROLS

The controls for TACAN operation are on the intercom communications set control panel, the
remote intercommunications control panel, and the UFC. The TACAN volume control on the
ICSCP/RICP adjusts the volume level on the TACAN station identification audio tone. Operation
of the TACAN system is done using the upfront control (UFC). See Figure 1-44.

TACAN Submenu

The TACAN submenu on the UFC is selected and displayed from menu 1. When displayed, all
the TACAN functions are presented as shown in Figure 1-44. For example, TACAN channel 101
is shown as the current channel selected and the system is being powered as indicated by the
colon symbol adjacent to TCN. The asterisk symbol indicates the system currently has the
transmit/receive (T-R) mode selected.

To change the TACAN channel number, type the new number on the keyboard and check it in
the scratchpad, then enter it by pressing the pushbutton next to TCN display. To select a
TACAN mode (A/A, T-R, REC), press the pushbutton next to the respective display. An asterisk
appears next to the selected mode. The change the channel mode from Y to X or X to Y, press
the pushbutton next to the X or Y currently being displayed. Return to menu 1 by pressing the
MENU key on the keyboard. As noted in the figure, TACAN has a program sub-menu that
permits indexing of 12 TACAN stations for navigation updating and present position keeping
purposes.
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TACAN Channel Programming

The UFC provides for storing 12 TACAN stations for navigation update purposes, using latitude,
longitude, altitude, and magnetic variation. This submenu, as shown in Figure 1-44, is selected
by pressing the pushbutton adjacent to PROGRAM on the TACAN submenu. In most cases
these stations will be programmed into the data transfer module. To select a different TACAN
channel number for the displayed index number, enter the channel number on the keyboard
and enter it by pressing the pushbutton next to the TCN display.

To select a different index number (stored number for the station), increment the number by
one by pressing the pushbutton next to the INDEX display. This provides the new index number
and associated data in memory for display on the UFC. To change the latitude of the TACAN
station, first press the SHF (shift) key on the keyboard and then N or S followed by the latitude
value, including any leading zeroes. Then enter the latitude by pressing the latitude pushbutton
(below the INDEX pushbutton). A new longitude is entered the same way except the SHF key
must be pressed follow by the W or E key and then the value with any leading zeroes.

NOTE

When programming channel and index numbers, index number
should be changed before the channel numbers. Failure to use

this sequence could result in an incorrect channel number being
entered into an index number.

To change the magnetic variation (MV), press the SHF key then the E or W key. Type in the M/V
value including leading zeroes. Enter new M/V by pressing the pushbutton second from the
bottom on the right side of the UFC.

To change the altitude of the TACAN station, type the altitude value on the keyboard and enter
by pressing the pushbutton just above the M/V pushbutton. This new altitude is stored in
memory for the TACAN station. To change the channel mode from Y to X (or vice-versa), press
the pushbutton next to the X or Y current being displayed to cycle to the other value.

NOTE

FSX does not model TACAN channels. However, the MilViz F-15E
retained the TACAN logic because all VOR frequencies have
matching TACAN channels. Figure 1-45 can be used to reference
the matching TACAN channel for any VOR frequency. Entering
the matching channel will provide all functionality. The
frequencies highlighted in yellow are accurate matching pairs,
but are not used by VOR systems.
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Figure 1-45

INSTRUMENT LANDING SYSTEM (ILS)

The instrument landing system (ILS) provides the capability for the aircraft to execute precision
or non-precision instrument approach procedures (IAP’s). The localizer function provides
lateral guidance information to position the aircraft on the runway centerline. The localizer
frequency range is 108.10 to 111.95 MHz. The localizer frequency is entered and selected on
the menu 2 display on the UFC. The localizer identification tone can be heard by enabling the
localizer station audio located on the Intercom Control Panel.

The glideslope function provides vertical guidance information to position the aircraft on the
glideslope angle during the final approach leg of the IAP. Glideslope steering symbols are
displayed on the HUD and ADI. When the ILSN or ILST steering mode is selected from the HSI,
ILSN or ILST appears on the HUD. See Figures 1-32 and 1-33.

When the aircraft captures the glideslope center, the pitch steering bar appears on the HUD to
join with the bank steering bar. The pitch steering bar also appears on the ADI. A MKR also
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flashes on the HUD and ADI when the aircraft flies in the transmission cone of any marker
beacon. ILS guidance information is displayed on the HUD and ADI (Figures 1-32 and 1-33).

ILS Volume Control Knob

The ILS volume control knob on the Intercom Control Panel adjusts the volume level of the
localizer and station identifier audio.

LIGHTING EQUIPMENT

EXTERIOR LIGHTING

Exterior lights are controlled from either the exterior lights control panel or the miscellaneous
control panel, both on the left console in the front cockpit.

Position Lights

The position lights include a green light on the forward edge of the right wingtip, a red light on
the forward edge of the left wingtip, and a white light just below the tip of the left vertical tail
fin. The position lights are controlled by a knob on the exterior lights control panel labeled
POSITION. With the anti-collision lights on, the position lights automatically go to steady full
brilliance, regardless of the position of the position lights knob. The settings are:

OFF Lights are off.

1-5 Guide numbers for varying brightness from off
to full bright.

BRT Lights are at full brightness.

FLASH The lights will flash at full brightness.

Anti-Collision Lights

There are three red anti-collision lights. One is on the leading edge of each wing just outboard
of the air intake and the third is just below the tip of the right vertical tail fin. The anti-collision
lights are controlled by a single toggle switch on the exterior lights control panel labeled ANTI-
COLLISION. The switch positions are OFF and ON.

Formation Lights

Six green electroluminescent formation lights are provided. Two lights are on the wingtips
behind the position lights, two lights are on the side of the forward fuselage just forward of the
cockpit, and two lights are on the aft fuselage just aft of the wing trailing edge. The formation
lights are controlled by a single knob on the exterior lights control panel labeled FORMATION.
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OFF Lights are off.

1-5 Guide numbers for varying brightness from off
to full bright.

BRT Lights are at full brightness.

Vertical Tail Flood Lights

Two vertical tail flood lights are installed on the right and left aft fuselage to illuminate the
vertical tails during night join-ups and formation flying. They are controlled by a single switch
on the exterior lights control panel.

OFF Lights are off.
DIM Lights are on in a dimmed condition.
BRT Lights are at full brightness.

Landing and Taxi Lights

The landing and taxi lights are on the nose gear strut. They are controlled by a toggle switch on
the miscellaneous control panel. The lights are off, regardless of switch position, when the
landing gear handle is in the up position.

OFF Lights are off.

LDG LIGHT  In the landing gear handle is down, the landing
lights are turned on.

TAXI If the landing gear handle is down, the taxi
light is turned on.

INTERIOR LIGHTING

Except for the utility floodlights, and UFC display lighting, all the controls for interior lights are
on the interior lights control panel on the right console in each cockpit.

Upfront Control Display Lighting

The UFC Liquid Crystal Display (LCD) consists of six display rows. A brightness control (BRT)
provides a full range of adjustment for night utilization. Backlighting is not required because
the LCD is a reflective type display.

A simple and quick method of clearing the LCD is as follows:

To Blank Press
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Scratchpad CLR key twice
Top 4 Rows CLR key with blank
scratchpad
All 6 Rows CLR key twice
To Recall Press

Either of bottom two
display pushbuttons

Bottom 2 Rows

Top 4 Rows (when Any of the top eight

bottom 2 rows are display pushbuttons

displayed) with a blank
scratchpad

All 6 Rows Any of the top eight
pushbuttons

Instrument Lighting

Integral lighting is provided for all instruments and panels on the front cockpit instrument panel
including the MPD’s, MPCD, UFC, circuit breaker panels, and the HUD. Integral lighting is also
provided to the radio call, emergency hook and emergency vent panels. Instrument lighting is
provided to the front cockpit, standby compass whenever the STBY COMP switch is ON. Rear
cockpit integral instrument lighting is provided for all instruments and panels on the rear
instrument panel including the MPD’s and MPCD’s. Integral lighting is also provided to the UFC,
the command selector valve panel, the emergency hook panel, and the radio call panel. The
lights are controlled by the instrument panel lights knob in either cockpit, labeled INST PNL,
which provides variable lighting between positions OFF and BRT.

Console Lighting

The console lights are controlled by the CONSOLE knob in either cockpit which provide variable
lighting between positions OFF and BRT.

Storm/Flood Lighting

Four storm/flood lights are provided in the front cockpit and two in the rear cockpit for
secondary lighting. The front cockpit has a light above each console and two above the main
instrument panel. The rear cockpit has one light above each console. The lights in each cockpit
are controlled by the storm/flood lights knob labeled STORM FLOOD, which provides variable
lighting between OFF and BRT. In either cockpit, if the warning/caution/advisory lights are in
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the dimmed condition, moving the storm/flood lights knob to full BRT causes the
warning/caution/advisory lights to revert to full intensity, regardless of the position of the
WARNING CAUTION control knob.

Utility Flood Lights

A portable utility flood light is provided in each cockpit and is normally stowed on a bracket
above the right console. An alligator clip attached to the light may be used to fasten the light to
various locations in the cockpit at the crewmember’s discretion. The utility light in the front
cockpit is the only cockpit light designed to illuminate the cockpit which operates from JFS
generator power.

Standby Compass Light

Lighting for the front cockpit standby compass is controlled by the STBY COMP switch and the
INST PNL knob. With the STBY COMP switch ON, variable lighting is provided between positions
OFF and BRT of the INST PNL knob. In the rear cockpit, although a STBY COMP switch is
provided, there is no standby compass installed.

Chart Lights

A chart light is provided in the front cockpit on the canopy bow and in the rear cockpit above
the right console. The lights, which illuminate maps and other documents on the
crewmember’s kneeboard, are mounted by adjustable positioning joints. The lights are
controlled by the CHART LT knob in either cockpit, which provides variable lighting between
positions OFF and BRT.

Display Lighting Switch

A DISPLAY switch is provided in each cockpit which controls the maximum illumination level for
the MPD/MPCD displays. The positions are DAY and NIGHT.

Warning/Caution Lights Control Knob

A control is provided in each cockpit on the interior lights control panel to switch the
warning/caution/advisory lights from bright intensity to the low intensity range, and then to
vary the brightness within the low intensity range. The control is labeled WARNING CAUTION.
The control only works provided the flight instrument lights knob is not in OFF, the storm/flood
lights knob is not in full BRT, and the warning/caution lights control knob has been momentarily
placed to the RESET position.

Once in the low intensity range, the warning/caution/advisory lights can be brought back to
bright intensity by turning the storm/flood lights knob to full BRT, or removing and re-applying
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power to the aircraft. The master caution light is also placed to RESET, but intensity cannot be
varied.

Lights Test Switch

A lights test switch, labeled LT TEST, is a two-position switch to test the
warning/caution/advisory lights. The positions are OFF and ON with the switch spring loaded to
remain in the OFF position once released.

OXYGEN SYSTEM

MOLECULAR SIEVE OXYGEN GENERATING SYSTEM (MSOGS)

The MilViz F-15E features an onboard MSOGS system that converts outside atmosphere into
100% oxygen and filters it. This provides a nearly unlimited supply of emergency and normal
oxygen supply for the aircraft. The aircraft also features a Backup Oxygen System (BOS) that
relies upon a pressurized liquid oxygen container to provide alternative oxygen supply when
the MSOGS fails.

NORMAL OXYGEN SUPPLY

The normal system pressure is 70 psi with a usable pressure range of 55 to 90 psi. When the
system is not operating (pilot not using system oxygen) the allowable pressure range is 55 to
120 psi. The pressure should remain within these limits until the converter is depleted.

Oxygen Low Caution

The OXY LOW caution is displayed when oxygen quantity is below 4 liters. The caution also
comes on with the oxygen quantity test button in either cockpit pressed when the oxygen
guantity gauge pointer drops below 4 liters.

EMERGENCY OXYGEN SUPPLY

A 10-minute supply of oxygen is furnished by a gaseous oxygen storage bottle on the left rear of
each ejection seat. The supply is activated automatically on ejection, or is activated manually
by pulling the emergency oxygen green ring just forward of the bottle on the left seat arm rest.

NOTE

The emergency oxygen supply system is not modeled on the
MilViz F-15E because personal safety equipment is not
applicable to FSX virtual flight operations.
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OXYGEN REGULATOR

The oxygen regulator, on the front and rear cockpit right consoles, automatically controls the
pressure and flow rate of normal oxygen based on demand and cockpit altitude.

Supply Lever

A two-position lever on the right corner of each regulator panel, controls the flow of oxygen
from the regulator.

ON The proper mix of cockpit air and oxygen is
supplied to the mask.
OFF Breathing is not possible with the mask on.

Diluter Lever

A two-position diluter lever, in the center of each regulator, controls the mixture of air and

oxygen.
100% Pure oxygen is delivered.
NORMAL The scheduled mixture of air and oxygen is
delivered.

Emergency Lever
A three-position emergency lever is on the lower left corner of each regulator panel.

EMERGENCY Continuous positive pressure oxygen is
delivered to the mask.

NORMAL Normal oxygen is provided.

TEST MASK Positive oxygen pressure is supplied.

Oxygen Flow Indicator

The oxygen flow indicator on each regulator panel alternately shows white for flow and black
for no-flow with each breath under normal conditions. Continuous black indicates no
air/oxygen is being furnished and continuous white indicates a leak in the system.

Oxygen Pressure Gauge

The oxygen pressure gauge on each regulator panel indicates oxygen delivery to the regulator.
The normal indication is approximately 70 psi.
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OXYGEN QUANTITY GAUGE
The oxygen quantity gauge is on the front and rear cockpit ECS panel.
OXYGEN QUANTITY GAUGE TEST BUTTON

The oxygen quantity gauge test button, on the front and rear cockpit ECS panel, tests the
operation of the gauge and the OXY LOW caution. Depressing the test button causes the gauge
needle to rotate from the present quantity indication to 0. As the needle passes below 4 liters
the OXY LOW caution should come on. Upon release of the test button, the gauge needle
should rotate from 0 to an indication of the present quantity. The OXY LOW caution should go
out as the needle passes above 4 liters.

ENVIRONMENTAL CONTROL SYSTEM

The environmental control system (ECS) provides conditioned air and pressurization for the
cockpit, avionics, windshield anti-fog and anti-ice, anti-G suits, canopy seal, and fuel
pressurization. The ECS uses engine bleed air from both engines for normal operation. With
the air source knob OFF, or the cockpit temperature switch OFF, cooling for the avionics
automatically switches to ram air. Ram air cooling is automatically supplied to the avionics
whenever compressor inlet duct pressure drops. See foldout section for the ECS schematic.

ECS vents and louvers are located on the center instrument panel and along the canopy rails in
both cockpits.

AIR SOURCE KNOB

The air source knob, on the air conditioning control panel on the right console, selects the
engine bleed air source for the ECS system.

BOTH Supplies bleed air from both engines.
LENG Shuts off bleed air from the right engine.
R ENG Shuts off bleed air from the left engine.
OFF Shuts off bleed air from both engines.
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%CAUTION%%

Selection of OFF on the air source knob or
cabin temperature control switch will switch
avionics from normal cooling to ram air
cooling. Overheat damage to the avionics
may occur. Monitor the ECS caution on the
MPD/MPCD.

AIR FLOW SELECTOR SWITCH

The air flow selector switch allows three cockpit flow selections.

MAX Maximum air flow
NORM Normal air flow
MIN Minimum air flow

Flow selection is at the discretion of the pilot. The change in flow from MIN to MAX is not
always perceptible to the pilot.

BLEED AIR CAUTIONS

The Land/or R BLEED AIR MPD/MPCD caution comes on when a bleed air leak is detected
between the engine and the primary heat exchanger.

COCKPIT PRESSURIZATION

Control of the pressure schedule by the cockpit pressure regulator is automatic. Refer to figure
1-46 for the cockpit pressure schedule.

COCKPIT PRESSURE ALTIMETER

The pressure altitude of the cockpit is indicated on a 0-50,000 foot pressure altimeter on the
right main instrument panel.
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COCKPIT TEMPERATURE CONTROL

Cockpit temperature is controlled by the cabin temperature control knob and switch on the air
conditioning control panel.

AUTO Cockpit temperature is automatically
maintained at the temperature selected on
the control knob.

MANUAL Cockpit temperature may be manually
changed with the control knob but is not
automatically maintained.

OFF a. Turns off ECS air to the cockpit,

avionics, and windshield anti-fog.

b. Avionics cooling automatically switches
to ram air.

c. The canopy seal, fuel pressurization,
radar waveguide, anti-G, and
windshield anti-ice continue to
operate.

COCKPIT PRESSURE SCHEDULE

el e B A

EHTIAL PRES!

CABIM ALTITUDE - 1000 FEET

— = ik |

— COMSTANT PRESELIRE RAMGE = - b

v et g b | s e o — -

et .L-.....L...:.F.,..;..... v } LR S e S
]

sL . .il-'... .I ! ;
5L 5 10 15 20 25 30 K 3 40 45 50 55 &0

AIRPLAME ALTITUDE — 1000 FEET

Figure 1-46
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AVIONICS PRESSURIZATION AND TEMPERATURE
The pressurization and temperature control of the avionics system is automatic.
ECS CAUTION

The ECS caution warns of overtemperature or low air flow of the avionics cooling air. With the
ECS operating normally, the ECS caution may come on during low speed flight, particularly at
high power settings, or during idle descents. When the ECS caution comes on during single
engine operation on the ground, selected avionics equipment will automatically be turned off.

DISPLAY FLOW LOW CAUTION

The DISPLAY FLOW LOW caution warns of inadequate cooling air flow to the cockpit displays.
Caution lights are located in both the forward and aft cockpits. In the forward cockpit, the DSPL
FLO LO light is located on the right subpanel. In the aft cockpit, the DISPLAY FLOW LOW light
can be found above the right MPD.

A differential pressure switch monitors the difference between cabin pressure and display
cooling line pressure. If the differential pressure drops below a required value, the cockpit
display cooling flow is assumed low and the caution will illuminate. The caution light will
remain on until adequate differential pressure is restored.

EMERGENCY VENT CONTROL

The emergency vent handle on the right main instrument sub panel, when turned 45 degree
CCW, electrically dumps cabin pressure. Extension of the handle shuts off ECS air to the
cockpit, diverts all ECS cooling air to the avionics and allows ram air to enter the cockpit.

The amount of cockpit ram air flow is controlled by how far the handle is extended. At full
travel the handle is locked. If the handle is pushed in and rotated clockwise (CW), normal ECS
operation is restored.

WINDSHIELD ANTI-FOG

Windshield anti-fog air is supplied when cockpit air conditioning is operating. The anti-fog air
temperature may be regulated by the pilot with the anti-fog switch. If the emergency vent
handle is turned 45 degrees CCW and pulled, windshield anti-fog hot air is automatically
selected.
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Anti-Fog Switch

The anti-fog switch allows the pilot to select a range of temperatures for anti-fog air. The
switch is electrically held in the HOT or COLD position and automatically resets to NORMAL
when electrical power is lost.

NORMAL Anti-fog air is supplied at normal temperature.

HOT Anti-fog air is hotter than normal.

COLD Anti-fog air temperature is controlled by the
cockpit temperature control knob and may be

varied colder than normal to hotter than
normal.

The position of this switch is at the pilot’s discretion for his own comfort. If the switch is in the
COLD position and a condition where windshield fogging is anticipated, select HOT.

ANTI-G SYSTEM

The anti-G system is automatically and delivers cooled bleed air to the anti-G suit. The airflow
into the suits is proportional to the G force experienced. A manual inflation button in the valve
allows each pilot to inflate his suit for checking the system. The system incorporates an
automatic pressure relief valve.

ANTI-ICING SYSTEMS

ENGINE ANTI-ICE SWITCH

The engine anti-ice system is comprised of the inlet ice detector and the engine anti-ice valve.
The engine anti-ice 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, controls the engine anti-ice airflow to the engine nose cone and
stationary inlet guide vanes and electrically heats the inlet pressure probe. The DEEC will
automatically shut off the engines anti-ice when the altitude is above 30,000 feet or the engine
inlet temperature is above 15 degrees C (60F) regardless of switch position.

ON Activates the engine anti-ice system.
OFF Deactivates the engine anti-ice system.
TEST Checks detector operation, and turns on the

INLET ICE caution.
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INLET ICE CAUTION

The INLET ICE caution indicates and icing condition in the left engine inlet duct. The INLET ICE
caution remains on as long as the icing condition exists and will not be extinguished by
activating the engine anti-ice system.

INLET ICE CAUTION

The INLET ICE caution indicates an icing condition in the left engine inlet duct. The INLET ICE
caution remains on as long as the icing condition exists and will not be extinguished by
activating the engine anti-ice system.

WINDSHIELD ANTI-ICE SWITCH

The windshield anti-ice switch on the ECS panel control hot airflow from the primary heat
exchanger to the windshield exterior and anti-ice nozzle.

%CAUTION §

Use of the windshield anti-ice system under
non-icing conditions may damage the

windshield.
ON Activates the windshield anti-ice system.
OFF Deactivates the windshield anti-ice system.

WINDSHIELD HOT CAUTION LIGHT

The WINDSHLD HOT caution light comes on when windshield anti-ice air temperature is
excessive. It does not detect the temperature of the windshield and may not warn of
impending windshield damage.

STORES JETTISON SYSTEM

Emergency jettison is provided by the emergency jettison button. Selective jettison is provided
by the select jettison knob/button in conjunction with the MPD/MPCD. When the landing gear
handle is down, the selective jettison controls are de-energized. The gear handle safety
interlock can be bypassed by the armament safety switch.
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Regardless of master arm switch position, when either the emergency jettison or select jettison
(in COMBAT, A/A, or A/G position only) button is pressed, all arming solenoids are
automatically de-energized before jettison and all stores are jettisoned unarmed.

Emergency Jettison Button

The emergency jettison button is located on the center of the front instrument panel to the left
of the MPCD. This button, when pressed, will simultaneously jettison all pylons with cartridges
installed and all AIM-7 missiles. Although the button is spring-loaded to the normal position, a
means is provided to determine that the button is not stuck in the jettison position. In the
normal position only the color black on the inside lip of the button guard can be seen above the
button. If the button is stuck in the jettison position, yellow color can be seen in the switch
guard below the black color.

%CAUTION §

Emergency jettison button is hot when electrical
power is on the aircraft.

Select Jettison Knob/Button

When pressed, the select jettison button (Figure 1-47) jettisons stores depending on the
rotational position of the knob. Those settings and explanations are:

OFF Removes power from the selective jettison
button.

COMBAT Selective jettison button first press initiates
combat jettison program 1 (all external tanks
except CFT’s). Second press initiates combat
jettison program 2 (all A/G type weapons).

A/A Selects air-to-air selective jettison.
A/G Selects air-to-ground selective jettison.

ALTN REL Used for nuclear weapons release (not
modeled in the MilViz F-15E).

MAN RET Not modeled in the MilViz F-15E.
MAN FF Not modeled in the MilViz F-15E.
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ARMAMENT CONTROL PANEL

Figure 1-47

Programming Combat Jettison

Programmable ordinance jettisoning is not modeled in the MilViz F-15E. Furthermore, its
associated integration with the MPD/MPCD is not modeled. Stores jettison is limited to the use
of the select jettison knob/button.

Armament Safety Switch

The armament safety switch, on the left console outboard of the anti-G valve, allows the gear
handle safety interlock to be bypassed for armament circuit checkout. The switch is a two-
position with these options:

SAFE Normal circuitry is used.

OVERRIDE The switch is solenoid held until electrical
power is removed, the landing gear handle is
placed UP, or the switch is manually placed to
SAFE.
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BOARDING STEPS

The boarding steps are modeled on the MilViz F-15E to cycle in harmony with the raising and
lowering of the canopy. When the canopy is raised, the boarding steps are extended and when
the canopy is lowered, the boarding steps are retracted.

CANOPY SYSTEM

The cockpit area is enclosed by a clamshell type canopy. The main components of the canopy
system are a hydraulic actuator which provides manual and powered operation of the canopy
by use of the default FSX main exit cycling command or by performing a left click operation on
the canopy control handle (Figure 1-48). The canopy control handle will cycle between the
closed, hold, and open positions with each click and facilitate the lowering and opening of the
canopy with each click.

Figure 1-48
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SERVICING DIAGRAM

MilViz F-15E Pilot’s Operating Handbook

Refer to Figure 1-49 for details on aircraft servicing requirements.
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Figure 1-49
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PREPARATION FOR FLIGHT

TAKEOFF AND LANDING DATA CARD

If the takeoff distance exceeds on-half the available runway, the takeoff and landing data card
in the Aircrew’s Checklist should be completed.

WEIGHT AND BALANCE

For maximum gross weight limitations, refer to section 5, Operating Limitations this POH. For
weight and balance information, refer to the Aircraft Fuel & Stores Menu (AFSM) called up via
Shift-4 from the keyboard.

PREFLIGHT CHECK

1. Set fuel and stores using the AFSM.
2. Takeoff and landing data — COMPUTE (P)

EXTERIOR INSPECTION

1. Check general condition. Check aircraft exterior for abnormalities. Check all sensors
(AOA, pitot/static, inlet ice, total temperature). Check all control surfaces for
functionality and connection and all intakes for foreign objects.

FRONT COCKPIT INTERIOR CHECK

A thorough cockpit interior preflight shall be accomplished before each flight. The design
features of the aircraft greatly simplify this task. Switch positions designated AS DESIRED allow
pilot preference in switch/control positioning. AS REQUIRED indicates those switches that will
differ with mission requirements. If no specific requirement exists, those avionics switches
designed AS DESIRED or AS REQUIRED should be OFF for start.

Do not place any item on the glare shield, as scratching the
windshield is probable.

1. Left Console Equipment — CHECK/SET
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Ground power panel — ALL SWITCHES AUTO
Armament safety switch — SAFE
Emergency air refueling switch guard — DOWN
Communications controls — AS DESIRED

1)  Volume knobs — AS DESIRED

2)  UHF antenna switch — AUTO

3)  Tone switch — AS DESIRED

4)  IFF master switch — AS REQUIRED
EWWS enable switch — OFF, GUARD DOWN
IFF antenna switch — BOTH
Sensor control panel — OFF
Exterior lights panel — AS REQUIRED
Flyup enable switch — OFF, GUARD DOWN
NCTR enable switch — AS REQUIRED
V-MAX switch — COVER CLOSED AND SAFETY WIRED
Flap switch—UP

. Throttles — OFF (left click finger lifts in front of each throttle to set)

Fuel control panel — SET
1)  Fuel dump switch— NORM
2)  Wing switch — AS REQUIRED
3)  Center switch — AS REQUIRED
4)  Conformal tank switch — STOP TRANS
5)  Slipway switch — CLOSE
6) Conformal tank emergency transfer switch— NORM
7)  External transfer switch WING/CTR
Nuclear consent switch — COVER CLOSED
CAS switches — ON
TF COUPLE switch — OFF
Miscellaneous control panel — SET
1)  Anti-skid switch— NORM
2) Inlet ramp switches — AUTO
3)  Roll ratio switch— AUTO
4)  Landing/taxi light switch — OFF
Canopy jettison handle — FORWARD (left click to cycle to forward position)
Emergency landing gear handle — IN
Arresting hook switch — UP

2. Instrument Panel — CHECK/SET

a.

Landing gear handle — DOWN
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Pitch ratio switch — AUTO

Master arm switch — SAFE

Select jettison knob — OFF, BUTTON NOT PRESSED
Fire lights — NOT PRESSED

Fire test/extinguisher switch — OFF

HUD control panel — AS REQUIRED

Emergency jettison button — NOT PRESSED

Circuit breakers — IN

JFS handle —IN

Holding brake switch — OFF

3. Right Console Equipment — CHECK/SET

a.
b.

Emergency vent handle — IN AND VERTICAL
Oxygen system — CHECK AND SET

1)  Oxygen supply lever — FULLY ON

2)  Emergency lever — NORMAL

3) Indicator — CHECK

4) Diluter lever — 100%

5)  Emergency lever — EMERGENCY

6) Oxygen flow — CHECK

7)  Emergency lever — NORM

8) Diluter lever — NORM
Anti-ice switches — SET
Engine control panel — SET

1) Generator switches — ON

2) Emergency generator switch — AUTO

3) ENG CONTR switches — ON

4)  JFS starter switch — ON

5)  Engine master switches — ON

6) EXT PWR switch — AS REQUIRED
Air conditioning control panel —SET

1)  Temperature control switch — AUTO

2)  Air source knob — NORM

3)  Airflow selector switch — BOTH
Interior lights controls — AS DESIRED
Compass control panel — AS REQUIRED

1) Latitude —SET

2)  Hemisphere — SET
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STARTING ENGINES

Normal engine start procedure does not use external power. (Note: external power for the
MilViz F-15E is not modeled). With the JFS running, power is available to operate the AMAD
fire warning system, the intercom system between the aircrew and ground personnel, and the
cockpit utility light. Engine RPM and FTIT indications on the EMD are inoperative until the
emergency generator comes on the line at 15-17% RPM during engine start. The rest of the
engine instruments are inoperative until a main generator comes on the line at 56-58% RPM
during the first engine start.

The ENGINE category light will come on and remain on until the second engine starts and no
engine faults exist. It will come on again momentarily, between 15-29% RPM, indicating that
the IDEEC is automatically performing a self test. If engine is started with the ENG CONTR
switch in OFF, the ENGINE category stays on throughout the start cycle, indicating the engine is
in SEC mode. During engine starts, the engine anti-ice switch will be placed in the ON position
for all starts, to provide additional starting stall margin. Test cell data has shown a hot start
may occur on warm engine restarts if the engine is started without anti-ice flow. The engine
anti-ice switch should be set as required for ambient conditions.

Because a JFS accumulator was discharged to start the JFS, the JFS LOW caution light will come
on when power is available to display the caution. It will go out when accumulators are
recharged by a running engine.

When the fingerlift is raised, the JFS will engage and accelerate the engine. JFS engagement is
indicated by an audible decrease in JFS whine when the JFS clutch engages. JFS whine decrease
is followed immediately by an increase to a higher pitch than before engagement. Engine
rotation is apparent within approximately 5 seconds. If electrical power is not available,
rotation can be felt and heard. If electrical power is available, rotation can be felt and heard. If
electrical power is available, RPM increase can be seen on the EMD. The JFS will continue to
smoothly accelerate engine rotation without hesitation until light-off occurs or steady-state
windmill (23-30%) is reached . A normal start is indicated by RPM acceleration occurring before
initial FTIT movement.

Monitor engine indications on the EMD and compare against the operating limitations listed in
Section 5 of this POH. After first engine start, the JFS automatically decouples from that engine
and is ready for the second engine start. After second engine start, the JFS shuts down
automatically.
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The following procedure is applicable to either engine. The right engine is normally started first
to permit checking utility hydraulic pressure with only the right pump operating.

JFS START

1. Engine master switches — CHECK ON
2. JFS switch — CHECK ON
3. JFS handle — PULL AND RELEASE

NOTE

If JFS does not start, starter switch should be set OFF. Wait
30 seconds after cycling switch to OFF before trying second
start so JFS can decelerate, and start sequence relay de-
energize. Failure to wait 30 seconds may result in a JFS no
start.

4. Starter READY light — ON (within 10 sec, 15 sec if temp below -18C/0OF)
5. Fire extinguisher switch — TEST (observe the AMAD fire warning light on with voice)
6. Ensure that Parking Brake is ON

ENGINE START
QUICK START
1. Flip cover on Nuclear Consent
2. Flip switch on Nuclear Consent
3. Wait (do NOTHING) till both engines are at 68%
4. Should the left engine fail to start, please press and hold Ctrl E until it does so

MANUAL START

§CAUT|0N§

To prevent possible failure of the CGB shear section and to
prevent the DEEC from going into the secondary mode, do
not cycle the ENG CONTROL switches until 1 minute after
engine start.
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NOTE
Ensure engine anti-ice switch is ON prior to engine start.

1. Finger lift RIGHT ENGINE THROTTLE — RAISE AND RELEASE (left click FUEL CUTOFF to put
throttle into IDLE)
2. EMD RPM display — OBSERVE INDICATING
3. Fire extinguisher switch — TEST (check all fire light and voice warnings)
4. Throttle — IDLE (18% RPM)
5. Engine instruments — CHECK
6. Repeat for LEFT ENGINE
7. Switch ALL Generator switches to ON
%CAUTION%
Abort the start if no oil pressure occurs within one minute.
8. JFS deceleration — CONFIRM
9. Warnings and caution lights — TEST (check AB BURN THRU warning light)
10. VHF #2 - ON

11. EMER BST ON caution — OBSERVE ON

NOTE

If automatic avionics shutdown occurs due to low ECS
cooling airflow only VHF #2 will be available. All major
caution lights will be inoperable. In addition, the right
engine ramp may move to the full up position. Start other
engine as soon as possible to obtain sufficient ECS airflow.
If two engine operation is not possible, single engine
operation at 71-73% RPM will provide sufficient ECS airflow.

12. Total fuel quantity — CHECK
13. Hydraulic caution light — CHECK

Version 2.0 =5 May 2012
[-174 -]



-
""LV’Z MilViz F-15E Pilot’s Operating Handbook

MILITARY VISUALIZATIONS

NOTE

At idle RPM the left engine fuel flows displayed on the EMD
and MPD]MPCD may oscillate between 200 and 1,600 PPH,
may momentarily drop to zero, and may differ between
EMD and MPD/MPCD displays. The fuel flow displays
should all stabilize when the left engine RPM is increased
above idle.

14. Engine instruments — CHECK

15. JFS — CONFIRM OFF; JFS SWITCH ON

16. ECS — CHECK (ensure ECS caution off and airflow present)
17. Inlet ramp switches — CHECK AUTO (observe ramps down)
18. Engine anti-ice switch — AS REQUIRED

W/////////////////////////////

'WARNING:

Y 7 77 7 77 7

If access to door 10L or 10R is required by maintenance
personnel, both engines must be shut down to prevent
possible inlet ramp activation with could cause ramp/door
collision with resulting personnel injury.

BEFORE TAXIING (FRONT COCKPIT)

Canopy — CLOSE IF DESIRED (wait 10 sec before locking)
MPDs/MPCDs — ON
HUD - ON
Brakes — CHECK
Holding Brake — ON
Sensor control panel — SET
a. NAV FLIR power switch — STBY
b. Radar power switch —STBY
c. Radar altimeter power switch —ON
d. INS—-ALIGN
7. Flight Controls — CHECK (CAS OFF)
a. AFCSBIT—NOT IN TEST
b. CAS PITCH, CAS ROLL, CAS YAW — OFF
c. Anti-skid — CHECK NORM

IS
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10.
11.
12.
13.

14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

d. Stick full aft and left — OBSERVE CONTROLS
e. Stick full left and forward — OBSERVE CONTROLS
f. Stick full right and forward — OBSERVE CONTROLS
g. Stick full right and aft — OBSERVE CONTROLS
Trim — CHECK AND SET
a. Trim pitch, roll, and yaw off neutral
b. T/O TRIM button — PUSH (to set normal takeoff trim)
c. T/Otrim light — ON
d. T/O trim button — RELEASE
AFCS preflight BIT — INITIATE
Engine control switches — CHECK
Avionics — AS REQUIRED (AAl, IFF, ILS/TACAN)
Slipway door — CHECK (if AAR is planned)
Oxygen — CHECK
a. Emergency lever — NORMAL
b. Pressure—10 to 60 psi
c. Indicator — CHECK
d. Connection — CHECK
e. Emergency Oxygen — CHECKED AND SET NORMAL
Fuel quantity gauge — CHECK
Bleed air — CHECK
Radar STBY BIT — INITATE
a. GND indication — CONFIRM
b. Previous matrix — CHECK
Radar power switch — ON
Auto BIT — INTIATE
Radar Track Test and Operate BIT — INITIATE
Flaps — DOWN
Speed brake — CYCLE
JES LOW caution — OUT
INS mode knob — NAV (when aligned)
MPD - BIT CHECK
AAI BIT — INITIATE
Avionics/BIT — CHECK BIT FOR CODES
Cautions/Warnings — CHECK OFF
Standby attitude indicator — CAGED THEN UNCAGED
Altimeter — SET AND CHECK (should be within 75 feet of known field elevation)
Radar — SET STBY
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31. MPDs/MPCDs — SET AS DESIRED
32. UFC—SET AS DESIRED

REAR COCKPIT INTERIOR CHECK

A thorough cockpit interior preflight shall be accomplished before each flight. Switch positions
in response to AS DESIRED and/or AS REQUIRED actions are the same as for the front cockpit.

1. Left Console Equipment — CHECK/SET
a. Intercom set control panel -- SET
1) Volume knobs — AS DESIRED
2)  Tone switch — OFF
b. EW control panel — SET AS REQUIRED
c. Sensor control panel — SET
d. Nuclear consent switch — SAFE (cover closed)
2. Instrument Panel Equipment — CHECK/SET
a. Emergency landing gear handle — IN
b. Arresting hook switch — UP
c. Emergency brake/steer handle — IN
3. Right Console Equipment — CHECK/SET
a. Command selector valve — NORM (vertical)
b. Oxygen system — CHECK AND SET
1)  Oxygen supply lever — FULLY ON
2)  Emergency lever —- NORMAL
3) Indicator — CHECK
4)  Connections — CHECK
5)  Emergency oxygen — CHECKED AND NORMAL
c. TEWS control panel —SET
1)  ICS switch — OFF
2)  RWR switch — OFF
3) EWWS switch — OFF
d. Countermeasure dispenser control panel —SET
1) Mode switch — OFF
2)  Flare switch — OFF
e. Circuit breakers —IN
f. Interior lights controls — AS DESIRED
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BEFORE TAXIING (REAR COCKPIT)

Warning and caution lights — TEST

MPD’s/MPCDs — ON

INS — CONFIRM ALIGN

Avionics — AS REQUIRED (AAl, ILS, VHF, TACAN, TEWS, CMD)
Sensor control panel —SET

a. TGT FLIR—-STBY

b. LASER switch — SAFE

Avionics systems — CHECK and SET

Radar — STBY

PACS — SET AS REQUIRED

. Oxygen — CHECK

10. Standby attitude indicator — CAGE THEN UNCAGE
11. Altimeter — SET AND CHECK

ik wnN e

© 0 N o

NOTE

If the altimeter is not within tolerances, the aircraft may be
flown provided that the altimeter checks within plus/minus
75 feet of field elevation. The plus/minus 75 feet of field
elevation is an operational restriction and does not
necessarily reflect instrument tolerance.

TAXIING

As the throttles are moved out of idle, confirm that the holding brake is released. As aircraft
starts to roll, apply brakes to check operation. When clear, actuate nose gear steering in both
directions to ensure proper operation. During taxi, check all flight instruments. At high gross
weights, make all turns at minimum practicable speed and maximum practicable radius. At low
gross weight, taxi speed requires continual attention due to excess thrust at IDLE.

cauTion.

Nose gear damage can result during turns at high gross
weight when using asymmetric thrust and/or asymmetric
braking. At heavy gross weights, avoid abrupt nose gear
steering inputs. Make turns at minimum practical speed
and maximum practical radius, and avoid operations on
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rough and uneven taxiways or runways. Failure to do so
may result in tire damage.

Holding brake — OFF

Brakes — CHECK

Nose gear steering — CHECK
Flight instruments — CHECK

PN PE

If taxiing is required before INS alignment is complete and the aircraft is stationary again before
takeoff, place the holding brake ON to continue the alignment.

%CAUTION%

To prevent a skid and possible tire failure, the aircraft must
be completely stopped before placing the holding brake
ON.
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TAXI TURNING RADIUS

Figure 2-1
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BEFORE TAKEOFF

Command select valve — AS BRIEFED (WSO)

Flight controls — CHECK FREE (P, WSO)

Flaps — CHECK DOWN (P, WSO)

T/O Trim — CHECK (P)

Canopy — CLOSE, WAIT 10 SEC, THEN LOCK (P, WSO)

ik wnN e

%CAUTION §

Ensure canopy has completed movement and wait 10
seconds before moving handle to LOCKED position. If there
is a heavy load when attempting to place the handle in
LOCKED, recycle the handle to DN and again perform
locking procedure. Ensure canopy unlock light is on with
handle in DN and goes out with handle in LOCKED. Ensure
handle is full forward.

IFF — ON (P, WSO)

Radar — ON (P or WSO)

TGT Pod — STBY (WSO)

Pitot heat/anti-ice — ON, AS REQUIRED (P or WSO)

10. Warnings, cautions, BIT lights, and circuit breakers — CHECK (P, WSO)
11. Holding brake — OFF (P)

© 0 N o

TAKEOFF

Advance engines to 80% (some aircraft creep may occur) and check instruments. When ready
for takeoff, release brakes and advance throttles to MIL or MAX as desired. Monitor engine
instruments for proper operation, assuring that nozzles remain below 80% at MIL.

WITH CFT

Move the stick to approximately one-half aft stick at the rotation speed specified in figure A3-
10 and rotate to 10 to 12 degree pitch attitude. Applying aft stick at a lower speed may result
in nose wheel bounding. With CFT’s, the aircraft has increased pitch response. Excessive aft
stick can lead to high pitch rate. Retract gear and flaps when airborne.
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TAKEOFF WITHOUT CFT (The MilViz F-15E is not modeled without CFT’s)

For normal takeoffs, move the stick to approximately one-half aft stick at about 130 KCAS and
rotate to approximately 10 degree pitch attitude. For maximum performance takeoffs
(minimum ground roll), move the stick full aft at a speed below the nose wheel lift-off speed in
figure A3-11 and rotate to 12 degrees pitch attitude. Nose wheel lift-off speed and takeoff
speed is increased for heavy gross weights and/or forward center of gravity. Additional aft stick
will compensate for these effects, but rotation rates could be unacceptably high, leading to
over-rotation. Retract gear and flaps when airborne.

AFTERBURNER OPERATION

During normal afterburner operation, observe exhaust nozzles open progressively with each
afterburner segment. Thrust and fuel flow increase proportionately. As throttles are advanced
from minimum to maximum afterburner, the increase in thrust is fairly smooth and continuous.

CLIMB TECHNIQUES

MIL Power — For drag index of 40 or less, climb at 350 KCAS to 0.88 Mach, then maintain Mach
to cruise altitude. For indexes between 40 and 100, use 330 KCAS/0.83 Mach. Greater than
100, use 310 KCAS/0.74 Mach.

MAX Power — For drag index of 60 or less, climb at 350 KCAS to 0.95 Mach. If Mach increases
above 0.95 at 40 degrees pitch attitude, hold 40 degree pitch and allow the Mach to increase.
(Mach will rise only slightly before returning to 0.95.) For drag index greater than 60, climb at
350 KCAS to 0.92 Mach, then maintain 0.92 Mach.

INFLIGHT

Continually monitor aircraft systems operation throughout the flight. Periodically check
attitude of primary ADI versus standby ADI. Frequently check engine instruments (EMD), cabin
pressure, oxygen system, fuel quantity, and fuel transfers.

Optimum cruise and maximum endurance should be found in the performance data section of
this POH. Alternatively, reasonably accurate cruise settings can be obtained by setting 12 units
of AOA for optimum cruise and 14.5 units of AOA for maximum endurance.
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FUEL MONITORING

With three external fuel tanks installed, fuel transfer should be checked by selecting stop
transfer on external wing tanks and observing fuel transfer from the centerline tank. When
centerline transfer is confirmed, the external wing tank switch should be returned to normal.
To prevent fuel pump damage or failure, the CFT transfer switch must be placed in the STOP
TRANS position when all CFT fuel has been transferred.

After all external fuel tanks (wing, centerline, and CFT) are empty and the internal wing tanks
start feeding, a check should be made to ensure that a differential of 750 pounds is not being
exceeded between tank 1 and each internal wing tank. The transfer rate should be periodically
monitored until tank 1 and the internal wing tanks are empty.

During low altitude/high speed flight, fuel consumption can be as high as 150,000 PPH (2,500
pounds per minute) and may exceed fuel transfer capability. This will cause premature
reduction of feed tank fuel level. Maneuvering and acceleration can cause fuel gauge errors
resulting in a fuel state over 1,000 pounds less than gauge indication. To avoid dangerously low
fuel states as a result of these factors, maintain situation awareness, make more frequent fuel
checks, and closely monitor feed tank fuel quantity.

With external tanks installed, an asymmetric external fuel imbalance may occur. Compare the
internal fuel pointer with the total counter for indications of trapped external fuel. During
sustained cruise power an external wing tank may not transfer fuel until after the other
external wing tank is empty. The aircraft may be safely flown below 30 units AOA with an
asymmetric load as great as one full external wing fuel tank.

INSTRUMENT FLIGHT PROCEDURES

GENERAL
The HUD is the primary indicator for instrument flight.
RECOMMENDED AIRSPEEDS

The holding, penetration, and downwind airspeed for instrument approach may vary from
those recommended. At normal approach gross weight, acceleration and high residual thrust
characteristics of turbfan engines, combined with low aerodynamic drag, make precise speed
control difficult. The recommended technique during instrument approach is to select a power
setting which allows the aircraft to stabilize at the approximate recommended airspeed.
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Holding
The recommended holding airspeed is 250 KCAS.
Penetration

Normally, after power is set (approximately 72% RPM), lower nose to approximately 10 degrees
and allow airspeed to increase slowly to 300 KCAS. The speed brake can be used in a higher
decent rate is required. Approaching final approach fix, slow to 200 to 250 KCAS and lower
gear and flaps.

INSTRUMENT APPROACHES

In the pattern, select a power setting that will maintain 200 to 250 KCAS. Approaching final,
lower gear and flaps, and slow the aircraft. Maintain on-speed AOA indication while on final
approach. The speed brake can be used to control decent and airspeed. On GCA final, the
velocity vector can be used to indicate glideslope by laying the vector overtop the desired pitch
ladder reference matching the planned glidepath.

For example, if a 2.5 degree glidepath is used, holding the velocity vector on top of the 2.5
degree down pitch ladder indication on the HUD provides a good basis from which corrections,
if required, can be made.

On an ILS approach, use of the bank steering bar in the ILS mode is not recommended until
approximately aligned with the final approach heading. Bank steering information on the HUD
and ADI automatically switches from 30 degrees maximum bank angle to the final approach
mode of 15 degrees maximum bank angle when the glideslope is intercepted. If the glideslope
is intercepted with considerable difference between aircraft heading and final approach course,
a 15 degree bank angle may not be sufficient to align the aircraft on final approach.

When an ILS mode is selected, CSET flashes on the HUD for 5 seconds to remind the pilot to set
the final approach course. Interception of the center of the glideslope and automatic shift to
approach made is indicated by the appearance of glideslope indications on the HUD and ADI.
Glideslope and localizer information is displayed on the ADI.

VA Z 7 Z Z Z Z 2

'WARNING:

AR

7,

HUD ILS command guidance is mechanized for a 3 degree
glideslope. If other than a 3 degree glideslope is being
flown, the generated glideslope commands will place the
aircraft approximately one half dot off the glidepath.
Therefore, during any ILS approach, crosscheck generated
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steering commands with raw glideslope data by direct
reference to the glideslope deviation indicator.

Use the best available range information. ILST normally provides the most accurate range
information if the TACAN station is suitably located. ILSN mode provides range to the
coordinates entered for the STEER TO destination.

On final approach, steer the velocity vector to the flight director cross (intersection of the pitch
steering bar and course steering bar). Velocity vector position on the pitch scale may be used
to reduce the effect of an overly sensitive flight director cross (out of HUD limit for display). A
flashing (caged) velocity vector may be used but it will not indicate the actual azimuth of the
flight path.

MISSED APPROACH/GO AROUND

Advance power as required and retract speed brake. Retract gear and flaps when climb is
established. Confirmation of climb should be based on at least two independent indications
(VVI and visual, or VVI and altimeter). If local obstructions are critical, achieve Vx climbspeed.
If obstructions are not critical, achieve Vy until clearance from all published obstructions is
assured.

DESCENT CHECK/BEFORE LANDING

Descents from high altitude may cause windshield fogging. The hot position should be selected
before descent if fogging is anticipated.

Master arm switch — SAFE (P)

CMD mode switch — OFF (P)
Altimeters — SET AND CHECK (P, WSO)
TGT FLIR switch — STBY/OFF

Landing light — ON

Holding brake — OFF

S e o

L L L L L L 2 Z Z Z 2

# ,
7
7
7

K £ 2 2 27 7 7 7 7 7 7 Z}

Landing with holding brake on (engaged) will cause loss of
control when struts compress and throttle is placed in IDLE.
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LANDING TECHNIQUE

The aircraft can accommodate several different landing techniques. However, the procedures
described below are recommended.

NORMAL LANDING

Approaching the break, set power to maintain altitude and airspeed (330 KCAS minimum). The
speed brake may be used as required. On downwind, below 250 KCAS, lower gear and flaps.

During base turn, reduce speed to arrive on final at on-speed AOA (20-22 units). If faster than
on-speed, the aircraft will float for considerable distance. If slower than on-speed, minor buffet
may be noticed and effects of turbulence may be increased.

At the flare point, smoothly retard the throttles to IDLE and reduce rate of decent. Ground
effect will cushion the aircraft, and touchdown may be difficult to recognize. Raising the nose
too high in the flare will cause ballooning, and possibly a hard landing and tail/engine ground
contact. For high gross weights, fly on-speed AOA, but delay reducing power until well into the
flare (refer to Section 6 of this POH). After touchdown, maintain directional control with rudder
and raise the nose to approximately 13 degrees pitch attitude to achieve aerodynamic braking.
With CFT’s the aircraft has increased pitch response. Aerobraking is highly effective at
airspeeds above 90 KCAS and significantly reduce the possibility of hot brakes, excessive tire
wear, and blown tires. Therefore, aerobraking should be accomplished first until below at least
90 KCAS is achieved, followed by normal braking once the nose gear is firmly on the ground.

§CAUT|0N§

Limit pitch attitude to 15 degrees to avoid dragging the tail.
The aircraft symbol (W on the HUD) will flash at 13 degrees.

At 80-90 KCAS fly the nose to the runway and apply brakes as required (at high gross weight, or
forward CG, the nose will begin to fall at proportionally higher airspeeds, refer to Section 6 of
this POH). Due to high idle thrust, the aircraft may not decelerate after the nose wheel is on
the ground unless braking is used.

L L L L L L 2 Z Z Z 2
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With low gross weight (less than 2,000 lbs of fuel), use
caution in turns and avoid excessive speed. Weight-off-
wheels switch may break contact and cause loss of brakes.
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CROSSWIND LANDING

Landing is not recommended if the 90 degree crosswind component exceeds 30 knots. Fly a
normal pattern adjusted to avoid excessively steep or shallow base turns. On final, establish a
wings-level crab to counteract drift and maintain the flight path straight down the runway. It
may be necessary to adjust power or delay throttle reduction in the flare to avoid abrupt sink
rates or counteract the effects of turbulence. In gusty or turbulent conditions, use normal on-
speed AOA. However, AOA deviations are more critical.

Hold the crab through touchdown. After touchdown, maintain the ground track with rudder.
Use aileron into the wind to maintain a wings-level attitude. After touchdown, if the crosswind
component exceeds 25 knots, do not increase pitch attitude to greater than 10 degrees. If
directional control becomes difficult, lower the nose and brake in a three-point attitude. See
Wind Components Chart, figure A1-11.

NOTE

When landing with an asymmetric load, it is desirable to
place the heavy wing into the wind.

MINIMUM RUN LANDING

When stopping distance is critical, fly final at 23 units AOA, and use a flatter approach angle (1.5
to 2 degrees). Precise control of the touchdown point can be achieved using the velocity
vector. If runway is dry and gross weight is 45,000 pounds or less, lower nose after touchdown
and commence maximum anti-skid braking. Maximum anti-skid braking is achieved by applying
maximum pedal pressure. If gross weight is greater than 45,000 pounds, use aerobraking
technique. See Section 7 for slippery runway techniques.

NO FLAP LANDING

No flap landings require no special technique. Approach speed is slightly faster at on-speed
AOA and the aircraft is more sensitive to pitch. Allow for higher pitch attitude and slower
deceleration on final.
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AFTER LANDING

Command Selector valve — NORMAL (P)
Speed brake — IN (P)

Flaps — UP (P)

IFF modes — DESELECT (P, WSO)

Mode 4 crypto switch — HOLD MOMETARILY AND RETURN TO NORM (P or WSO)
Radar power knob — STBY (P or WSO)

Trim —=T/O (P)

Landing/taxi lights — OFF (P)

Anti-ice switches — OFF (P, WSO)

10. Mode 4 selector switch — OUT (P or WSO)
11. INS — UPDATE (if position known) (P or WSO)

© 0NV A WN R

SINGLE-ENGINE TAXI

Avionics — OFF (AAI, ILS, TACAN, SENSORS, HUD, TEWS, RADAR) — (P, WSO)
MPD’s/MPCD’s — OFF (P, WSO) (The right display in each cockpit should be left on to
monitor cautions).

3. VHF #2 - VERIFY ON (P, WSO)

4. Either throttle — OFF (P)

5. Corresponding engine master switch — OFF (P) (Placing the engine master switch OFF
resets the automatic avionics shutdown system).

NOTE

Automatic avionics shutdown may occur due to low ECS
cooling airflow at idle RPM. Single engine RPM at 71 - 73%
should provide sufficient airflow.

HOT REFUELING

Stop short of the refueling area for tanks/stores safety checks. If suspected hot brakes or other
unsafe conditions exist, do not enter refueling area. Consider all available methods of escape
should a fire or other emergency occur. Taxiing clear, ground egress, and static ejection are
some of the options available. Follow ground crew directions into the refueling area, and
establish communications with the ground crew or crash-fire-rescue net (normally ground or
tower control). If you suspect a malfunction stop refueling. Do not transmit on VHF except in
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an emergency. After refueling complete and when cleared by ground crew, taxi clear of the
area. Do not use high power in congested areas.

Before Refueling —

1.

After landing checklist — COMPLETE (P, WSO)

Holding brake — ON (P)

Avionics — OFF (AAl, ILS, TACAN, MPD’s/MPCD’s, SENSORS, HUD, TEWS, RADAR) (P,
WSO)

Anti-collision lights — OFF (P)

Slipway switch — OPEN (P)

NOTE

Either engine may be shut down for hot refueling. In actual
combat conditions, both engine may be left running.

Either throttle — OFF (P)
Inoperative engine master switch — OFF (P)
VHF # 2 — VERIFY ON (P, WSO)

NOTE

Automatic avionics shutdown may occur during refueling
due to low ECS cooling airflow. The most notable indication
will be blanking of the right displays. Single engine RPM at
71— 73% should provide sufficient airflow for avionics
cooling. Make sure VHF # 2 continues to operate if auto
shutdown occurs. The inoperative engine ramp may extend
full up with automatic avionics shutdown.

Canopy — CLOSED (P, WSO) (Hot refueling with the canopy closed provides
maximum protection in the event of fire and minimizes chances of toxic fumes
entering cockpit).

10. Fuel quantity — NOTE (P, WSO)
11. RPM — SET AT 71-73% (P)
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During Refueling -

12. Keep hands visible to refueling supervisor. Be prepared to shut down engine and
evacuate aircraft or taxi clear of area as directed by ground crew if an emergency
occurs.

After Refueling —

13. Fuel quantity indicator — CHECK AND NOTE TOTAL QUANTITY (P, WSO)
14. Slipway switch — CLOSED (P)

15. External lights — AS REQUIRED (P)

16. Avionics — AS REQUIRED (P, WSO)

ENGINE SHUTDOWN

1. Slipway switch — OPEN (P) (if required)
OWS matrix — CHECK (P)

3. INS — UPDATE (P or WSO) (perform and accept overfly update to known PP can be done
any time after landing).

. LATIRN pods — OFF (P, WSO)

5. INS — OFF (P or WSO) (obtain mission data)

6. Avionics — OFF (AAl, ILS, TACAN, SENSORS, HUD, TEWS, RADAR) (P, WSO) (Turn avionics
OFF, including systems controlled on the UFC, before shutting down engines to prevent
false BIT warnings on the status panel).

7. Throttles — OFF (P) (pull to IDLE then left click to place in OFF position).

NOTE

Wait 15 seconds after INS shutoff to allow VTR to unthread.
Before the emergency generator drops off the line, ensure
that the R GEN OUT and L GEN OUT caution lights and the
landing gear indicator lights comes on. lllumination of
these lights indicate that the generator failure circuit is
functioning and the emergency generator is supplying both
AC and DC essential power.
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OWS MATRIX DISPLAY

To display the OWS matrix —
1. From MENU 2, OWS menu — SELECT (P or WSO)
To clear the OWS matrix —

2. CLEAR pushbutton — PRESS (CLEAR boxed) (P or WSO) (Ensure maintenance
personnel toggle OWS reset switch on the ASP and reset ASP 72).

%///////////////////////////////////////////////////////////%

%WARNING

VY 7 Z ZZ 7 Z 7 Z 7%

To prevent injury, do not clear maintenance personnel to
enter the nose wheel well unless one engine is shut down.

3. Matrix cleared — CHECK (CLEAR unboxed and ASP 72 black).
UFC PROCEDURES

DATA FORMATS

Numerous different types of data may be entered on the UFC for navigation. In most cases,
data is entered by first selecting the appropriate menu display, data display, or submenu.
Typing the data into the scratchpad and pressing the UFC button adjacent to the data to be
changed will enter the updated value.

SEQUENCE POINTS

Sequence point types include steer, target, aim, offset, mark, and base style points. Detailed
descriptions of these styles is covered in Section 1 of this POH. Details on manipulations of the
menus and keystrokes to facilitate the various options should be learned by use of the tutorial
videos provided in the MilViz F-15E release package (separate publication).
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SECTION 3
EMERGENCY PROCEDURES
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EMERGENCY PROCEDURES

This section covers the operation of the aircraft during emergency or abnormal conditions. It
includes a discussion of problem indications and corrective actions, as well as procedural steps
when applicable. Adherence to these guidelines will insure maximum safety for the aircrew
and aircraft. The situations covered are representative of the most probably malfunctions.
However, multiple emergencies, weather or other factors, may require modification of the
recommended procedures. Accomplish only those steps required to correct or manage the
problem. When dealing with emergency or abnormal conditions, it is essential that you
determine the most correct course of action using sound judgment, common sense, and a full
understanding of the applicable systems. When practical, advise other concerned agencies
(i.e., flight lead, tower, etc.) of the problem and intended course of action. The following rules
are basic to all emergency or abnormal conditions. You should thoroughly understand and
apply them.

1. MAINTAIN AIRCRAFT CONTROL
2. ANALYZE THE SITUATION AND TAKE THE PROPER ACTION
3. LAND AS SOON AS PRACTICABLE

During any inflight emergency, when structural damage or any other failure is known or
suspected that may adversely affect aircraft handling characteristics, perform a Controllability
Check.

Retain the canopy during all emergencies that could result in crash or fire such as crash landing,
aborted takeoff, or arresting gear engagement. The protection the canopy affords you during
such emergencies far outweighs the isolated risk of entrapment due to canopy malfunction or
overturn. During ground egress, consider normal canopy opening procedures first to preclude
the possibility of a static seat ejection.

The emergency/abnormal procedures are organized in this Section 3 in an expanded format.
Multiple tiers of logical questions are often provided to walk the pilot through the various
alternative actions based upon given conditions. For these multi-tiered procedures, checklist
steps are numbered in the logical flow that the steps should be executed, and this sequence is
shown by numerical order. Each of these conditions are designated by formal case bold font
conditional headings with a trailing dash (i.e. “If engine is on = ”). For example, if steps 1-3 are
listed, followed by two different bold highlighted conditions, each starting with step 4, then it
means the conditions branch out in two alternate paths after step 3 is performed. On the other
hand, if steps 1-3 appear followed by two different bold highlighted conditions, and the first
section starts at step 4 and the second by step 5, then both sections must be performed in
sequence.
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STARTING

AMAD FIRE DURING START

AMAD fire may be recognized by illumination of the AMAD fire light, voice warning “Warning,
AMAD Fire,” or by ground crew notification. Extinguisher actuation will discharge the fire
extinguisher into the AMAD compartment and automatically shut down the JFS. If this action
does not suffice, ground fire extinguishers may be required. If fire light is on (steady light):

1. AMAD light —PUSH
2. Fire extinguisher — DISCHARGE
3. Throttles — OFF

JFS READY LIGHT DOES NOT COME ON

If the JFS ready light does not come on within 10 seconds, and —

The JFS sounds normal.

b. The AMAD fire light tests normally, then the JFS light is inoperative, and the
start may be continued (the JFS READY light is required to monitor inflight JFS
air start).

If the above cues are not present or JFS did not start on the first accumulator:

a. JFSswitch — CYCLE
b. Have ground crew check JFS system.

If no abnormality is found and 30 seconds have elapsed, another JFS start may be attempted.

JFS FAILS TO ENGAGE OR ABNORMAL
ENGAGEMENT/DISENGAGEMENT

Failure to engage is indication by no decrease in JFS whine after the fingerlift is raised. This may
be caused by the throttle not being full off, dirty switch contacts, master switch not on, an
electrical malfunction, or low CGB servicing. If the normal starting sequence has been
interrupted (one engine shut down for some reason), it may be necessary to cycle the engine
master switch to reset the control circuits. Once the JFS has engaged (JFS whine decreased),
any abnormal sound or other indication requires immediate JFS shutdown. These can include
no JFS whine increase, no engine rotation, RPM hangup, or JFS disengagement. If the JFS fails
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to decelerate after either engine start, shut down the JFS and both engines. This may indicate
AMAD lubrication pump failure.
If JFS fails to engage -

1. Throttle — ENSURE FULL OFF
2. Engine master switch — CYCLE
3. Fingerlift — RAISE AND RELEASE

If still no engagement -

4. Engine master switch — OFF
5. Do not attempt another start

If engagement/disengagement is abnormal -

Throttle — OFF

Engine master switch — OFF
JFS switch — OFF

Do not attempt another start

PN PE

EMERGENCY GENERATOR NOT ON LINE ON START

On internal power starts, the emergency generator should come on line within 30 seconds after
raising fingerlift for first engine start. This is indicated by an increasing RPM indication on the
engine monitor display. The emergency generator does not power the emergency boost pump
during the first engine start. Therefore, the EMER BST ON caution will not illuminate until the
first main generator comes on line. The emergency generator should remain on the line for 30
seconds after the first main generator is on line. There is a remote possibility of the emergency
generator dropping off line prematurely. If this occurs before a main generator come on line,
the RPM and FTIT indications go blank. Regard a BST SYS MAL caution less than 30 seconds
after the first main generator comes on line as an indication that the emergency generator has
dropped off line prematurely.

If emergency generator not on line 30 seconds after raising fingerlift —
1. Emergency generator switch — CYCLE THRU ISOLATE
If emergency generator still does not come on line —

2. Engine master switches — OFF
3. JFS—-OFF
4. Abort
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If emergency generator prematurely drops off line —

1. Throttle — OFF
2. Engine master switch(es) — OFF (Have maintenance investigate malfunction).

ABNORMAL ENGINE START

ENGINE FAILS TO START

If no indication of light — off 20 seconds after throttle advanced to IDLE -
1. Throttle — OFF
If another start attempt desired —

2. Engine master switch — OFF
3. Throttle — IDLE

If another start attempt is not desired —

2. Engine master switch — OFF
3. JFS—OFF
4. Complete engine shutdown procedure

ENGINE FAILS TO ACCELERATE NORMALLY

If both RPM and FTIT appear to stop increasing during the start sequence —

Throttle — OFF

Engine master switch — OFF

JFS switch — OFF

Complete engine shutdown procedure

Eal R

AUTO-ACCELERATION ABOVE IDLE

If auto-acceleration occurs, place the throttle to OFF, press the ENG FIRE PUSH light, and place
the engine master switch to OFF.

HOT START

If one of the following conditions occur during engine start, the starting FTIT limit of 680 C may
be exceeded:
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® RPM acceleration simultaneous with or after initial FTIT movement.

e FTIT above 500 C with RPM before 40%.

® FTIT rises rapidly through 580 C.

® RPM stops increasing then decreases while FTIT is stable or increases.

If starting FTIT is exceeded, allowing the engine to windmill after shutdown will assist cooling.
1. Throttle — OFF
If FTIT starting limit not exceeded —

2. Engine — WINDMILL (10 seconds after FTIT indicates 200 C) (The JFS can be engaged
when RPM is below 30%).

3. Airsource knob —SELECT ENGINE TO BE STARTED

4. Throttle IDLE

5. Air source knob —BOTH (idle RPM)

If FTIT exceeded starting limit —

Engine — WINDMILL (if practical)
Engine master switch — OFF

JFS switch — OFF

Complete engine shutdown procedure

vk W

ENGINE FIRE DURING START
1. Fire warning light — PUSH
If warning light remains on —

2. Throttle — OFF
3. Fire extinguisher — DISCHARGE
4. JFS switch — OFF
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GROUND OPERATION

ECS MALFUNCTIONS

DUAL ENGINE OPERATION (ECS CAUTION ON)

An ECS caution during engine ground operation is an abnormal condition. Make sure that the
cockpit temperature control switch is in the AUTO position and that the air source knob is at
BOTH. If the caution remains on, the ECS is not operating properly and avionics may suffer heat
damage. Shutting down either engine will provide automatic avionics shutdown to protect the
avionics equipment from overheating. In the event the automatic avionics shutdown does not
occur, turning off all avionics except VHF will protect this equipment.

1. Temperature Control Switch — AUTO
2. Air Source Knob —BOTH

If the ECS caution remains on after 2 minutes —
3. Either throttle — OFF

Automatic avionics shutdown will occur at this time -
4. Abort Mission

If automatic avionics shutdown does not occur -

5. Avionics (except VHF) — OFF
6. Remaining engine — SHUTDOWN (as soon as practical)

SINGLE ENGINE OPERATION (AUTOMATIC AVIONICS SHUTDOWN)

During single engine operation inadequate avionics cooling airflow is possible. When
inadequate cooling is detected, an immediate automatic avionics shutdown occurs. The only
indication of this condition will be blank displays.

Automatic avionics shutdown disables the following avionics:

e HUD
¢ RMR
e MPDP
e RADAR
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e ADC

e JTIDS (when available)

e EWWS

e AlU#1

® AFCS Flight Control Computer
e LS

e (CC

e |IBS

e PACS

® RWR Low Band Receiver/Processor
e RWR Power Supply

® AHRS

e Left and Right Air Inlet Controller
e VTRS

e VHF#1

e MDPs

e MPCDs

The MASTER CAUTION light and major category light are shutdown as a result of the automatic
avionics shutdown of AlU #1.

Advancing the throttle to increase single engine RPM to 73% should provide adequate airflow
to avionics and normal avionics operation will resume in two minutes. If normal operation does
not resume, it may be necessary to start the second engine.

1. Single engine RPM — INCREASE (to 73%)
If avionics remain shut down after two minutes —

2. Abort mission

DISPLAY FLOW LOW CAUTION

During dual engine operation, a Display Flow Low caution is an abnormal condition and
indicates low cooling air flow to the cockpit displays. Turning off all non-essential displays will
help protect them from heat damage.
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During single engine operations, a slight increase in RPM above idle (to 73%) may be required
to extinguish the light with ECS operating normally.

1. Non-essential displays — OFF
2. Abort Mission

INS PROBLEMS

EXCESSIVE GROUNDSPEED/POSITION ERROR

If groundspeed and present position/update errors are excessive prior to take-off, another
alignment may be attempted. Generally, groundspeed error of 6 knots or more, and/or
positional error of 2 miles or more, are considered excessive for normal operations. Lesser
errors may be considered excessive for certain missions. The INS should be off for at least 5
seconds prior to another alignment. Allow the INS to remain in the GC mode as long as
possible. If possible, monitor the ground speed and present position for at least one minute to
assess accuracy.

BRAKE OVERHEAT

Brake overheat occurs whenever the kinetic energy absorbed by either the right or left wheel
brake exceeds 23 million foot pounds. Depending on the severity of the stop, brake energies in
excess of this limit can result in tire deflation and fire. Tire deflation due to wheel thermal fuse
plug activation generally occurs within 20 minutes of initial brake application. Fires are usually
fueled by wheel and brake contaminates and easily extinguished. However, if extreme
overheat occurs (brake energies in excess of 48 million foot pounds), hydraulic fluid fires are a
possibility due to the deterioration of seals within the brake assembly.

Brake overheat should be considered. When brakes are dragging during taxi, or when
successive stops from airspeeds in excess of normal taxi speeds are made within one hour of
each other. Refer to Section 5 of this POH for brake energy determination. If brake overheat is
suspected:

Notify tower that brake overheat exists.

Taxi aircraft to closest safe location (use brakes only as needed to stop or turn).
Turn aircraft into the wind.

Wheels — CHOCKED

Brakes — RELEASE

Shutdown engines after firefighting equipment arrives.

S A e o
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%////////////////////////////////////////////////////////////,

'WARNING

Y 2 2 77 7 7 7 77

Fuel draining overboard after engine shutdown can contact
a hot wheel and cause a fire. Engine shutdown before
arrival of firefighting equipment should be avoided when
hot brakes exist.
7. If necessary to egress aircraft, move away from aircraft along nose line.

L L Lz

WARNING

3 SN

When hot brakes exist, stay clear of an area extending at
least 300 feet in a 45 degree cone around the axle on both
sides of the wheel until brakes have cooled or until thermal
release plugs have deflated the tires.

LOSS OF BRAKES

Loss of normal brakes may be caused by a defective anti-skid system, faulty brakes, improper
strut servicing (causing loss of WOW signal) or UTL A hydraulic pressure loss. Malfunction of
the anti-skid system may not illuminate the anti-skid light, but failures may be recognized by no
apparent braking action.

In any case, it is important to remember when assessing the status of brakes, that very little
deceleration will be sensed by the pilot at speeds above 100 knots regardless of whether the
anti-skid system has failed. Therefore, aerodynamic braking should be accomplished first
during the landing roll, followed by braking action as necessary. If loss of brakes is determined,
turn the anti-skid switch to PULSER at high speed or OFF at taxi speed.

If braking is not restored, pulling the emergency brake/steering handle provides an alternate
power source for brakes or steering and bypasses the anti-skid/pulser system. Sufficient
accumulator pressure is available to safely stop the aircraft. Repeated brake applications
deplete the system faster than a smooth steady application.

If UTL B is operating, the JFS accumulator will remain charged. If the JFS LOW caution is on, the
emergency brake system is not reliable for taxi since accumulator pressure can no longer be
monitored. Do not pull the emergency brake/steering handle in flight as the nosewheel will
follow rudder commands, and touchdown protection is lost.

If UTL A is available, normal operation can be restored by pushing in the emergency
brake/steering handle. When brake failure occurs during landing roll, consider lowering the tail
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hook before attempting to restore braking. While taxiing, if stopping distance is critical, use the
emergency brake/steering handle first.

If loss of brakes occurs —

1. Brakes — RELEASE
2. Anti-skid switch — OFF OR PULSER (as required)
3. Brakes — REAPPLY (Place the anti-skid switch to OFF at taxi speed).

If braking is not restored —

4. Brakes — RELEASE (Completely remove both feet from brake pedals).

5. Emergency brake/steering handle — PULL (Pulling the emergency brake above 70
KCAS increases the possibility of blown tires).

6. Brakes —REAPPLY (To avoid blowing tires, light brake pedal pressure should be
applied initially to develop a feel for effective braking).

LOSS OF DIRECTIONAL CONTROL

Directional control problems with the nose gear on the ground may be caused by a blown tire,
nose gear shimmy, defective nose gear steering, defective anti-skid, overextended strut, or a
faulty brake. For a known blown tire or brake loss refer to the appropriate emergency
procedure. If the cause of the directional control problem cannot be determined, time spend in
fault isolation may worsen the situation. In this case, a single procedure (pulling the emergency
brake/steering handle) is recommended. Use of this procedure provides an alternate source
for powered braking/steering, and disables the anti-skid and pulser systems, thereby
accommodating all the various failure modes which may have caused the directional control
problem.

1. Brakes — RELEASE
2. Emergency brake/steering handle — PULL (Because anti-skid has been removed, be
prepared for a possible wheel lockup and a subsequent blown tire or tires).

If departing a prepared surface —

3. Throttles — OFF (conditions permitting).

Version 2.0 =5 May 2012
[-202 -]



-
""LVIZ MilViz F-15E Pilot’s Operating Handbook

MILITARY VISUALIZATIONS

CABIN PRESSURIZATION MALFUNCTION

Cabin pressurization malfunctions may be detected by discomfort in the ears and can be
verified by the cabin pressure altimeter. On the ground, if the cabin pressure altimeter does
not agree with the actual field elevation, perform the following before opening the canopy:

1. Emergency vent handle — TURN

§CAUT|0N§

If the cockpit pressure altitude is lower than actual field
elevation, the canopy may separate from the aircraft if the
canopy is opened before cockpit pressure is dumped.
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TAKEOFF

ABORT

The decision to abort or continue takeoff depends on many factors, most of which relate to a
specific takeoff situation. Considerations should include, but are not limited to, the following:

e Runway factors: Runway remaining, surface condition (wet, dry, etc.), type and/or
number of arresting gear available, obstructions alongside or at the departure end,
wind direction and velocity, weather and visibility.

e Aijrcraft factors: Weight, stores aboard, nature of the emergency, velocity at
decision point, and importance of getting airborne.

e Stopping factors: Maximum braking (see Minimum Run Landing, Section 2), speed
brake, hook, jettisoning stores, engine shutdown.

Consider aborting after airborne where sufficient runway is available. Normally, with the short
takeoff distances of the aircraft, abort is not a problem, but early decision will provide the most
favorable circumstances.

Throttles — IDLE
Brakes — APPLY (If aborting with a blown tire or if a main tire blows during abort,
place the anti-skid switch to PULSER and use braking on the good tire).

3. Hook—AS REQUIRED

If hot brakes are suspected —

4. Use Brake Overheat procedure.

EXTERNAL STORES JETTISON

Two means exist to jettison external stores: the emergency jettison button on the center of the
front instrument panel, or the select jettison knob/button on the armament control panel in
the front cockpit.

WARNING

® The emergency jettison button jettisons pylons on
stations 2, 5, and 8 plus also all CFT stores (air-to-air
and air-to-ground). When airborne, the possibility
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exists of wing station stores colliding with CFT
mounted stores and subsequent collision with the
aircraft. Ground jettisoning may result in the stores
striking the ground before pylon aft pivots release.
Under these conditions, the wing mounted pylon
stores will probably rotate horizontally, and will
strike the landing gear if the rotation is in that
direction. The centerline pylon will almost certainly
strike the landing gear.

® Air-to-ground stores on CFT stations must be
jettisoned before air-to-ground stores on wing
stations to ensure safe separation.

caution

If centerline or inboard release is required with the landing
gear down, damage may occur to the aircraft.

Do not use emergency jettison on the ground, or with AIM-7 missiles onboard, except as a last
resort or in extreme emergency. For complete selective jettison procedures, refer to stores
jettison systems, Section 1 of this POH.

ENGINE FAILURE ON TAKEOFF

Depending on the type of failure and aircraft condition, MIL power may be sufficient to sustain
flight. The aircraft accelerates better at a reduced AOA. If afterburner is required, use only that
necessary to maintain safe flight.

If the decision is made to continue takeoff, input one-half aft stick at the rotation speed for
continued takeoff found in figure A3-10 (with CFTs) or figure A3-11 (without CFTs), and rotate
to a 10 degree pitch attitude. Delaying rotation in this way results in increased single engine
rate of climb at takeoff. With CFTs, figures A3-12 through A3-16 should also be checked to
determine if adequate single engine rate of climb is available at this takeoff speed. If available
runway permits, the takeoff speed may be increased somewhat by delaying rotation until either
runway limitations or tire limit speeds dictate rotation. This will result in correspondingly
increased ground roll distance.
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If takeoff is continued —

1. Throttle(s) — AS REQUIRED
2. Climb to a safe altitude and investigate

ASYMETRIC THRUST DEPARTURE PREVENTION SYSTEM (ATDPS)
FAILURE

When the ATDP caution is ON, loss of augmentor or transfers to secondary mode on one engine
can result in a sudden loss of thrust on both engines. Refer to Engine Control Malfunction.

AFTERBURNER FAILURE

The engine has an automatic afterburner recycle capability using the light-off detector. If the
afterburner does not light satisfactorily or a blowout occurs, the DEEC will automatically
resequence the afterburner ignition systems a maximum of three times in approximately 12
seconds providing the throttle remains above MIL. If the afterburner does not light during
these attempts, the throttles must be retarded to MIL or below before further attempting to
light the afterburner.

If the ENG CONTR caution is on, afterburner operation may be prevented or may be limited to
only the first and second segment. If the DEEC has transferred to secondary mode, afterburner
operation is prevented and approximately 80 to 85% of MIL thrust is available. Cycling the
engine control switch may return the engines to normal operation. The engine control switch
may be cycled ON-OFF-ON at MIL or below. If the ENG CONTR caution goes off, the engine will
operate normally. However, if there is a malfunction in the afterburner control, the ENG
CONTR caution may come on again when afterburner is re-selected. Refer to Engine Control
Malfunction, page 3-13 of his section.

ENGINE FIRE ON TAKEOFF

If you decide to abort -
1. Fire warning light — PUSH
If warning light remains on —

2. Throttle — OFF
3. Fire extinguisher — DISCHARGE
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If you decide to continue -

1. Climb to safe altitude and follow Engine Fire Inflight procedures

PITCH RATIO FAILURE

If takeoff is made with the CAS ON, it is unlikely that pitch ratio failure will cause any control
difficulty, and takeoff may be continued. The PITCH RATIO caution may be the only noticeable
indication of failure. However, if the failure occurs with CAS OFF, longitudinal stick forces may
be considerably higher than normal, and the late nosewheel liftoff will likely result. In this case,
aborting the takeoff is preferred if conditions permit. If takeoff is continued with CAS OFF,
maneuver conservatively since the ARl is inoperative.

TIRE FAILURE DURING TAKEOFF

Tire failure is very difficult to recognize and may not be noticed in the cockpit. If a failure is
suspected, or confirmed, the following procedures should be used:

If takeoff is discontinued —

1. Abort
2. Anti-skid — PULSER

If takeoff is continued —

1. Gear—DO NOT RETRACT
2. Follow Blown Tires procedure

LANDING GEAR FAILS TO RETRACT

If the warning light in the landing gear handle stays on after the handle is placed up, or it comes
on in flight, the gear or the gear doors are not correctly sequenced. Reduce airspeed below 250
KCAS, check landing gear circuit breakers in, and lower the gear. If the gear comes down
normally, attempt a second retraction. If the light is still illuminated, lower the gear, reduce
weight, and land.
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INFLIGHT

OUT-OF-CONTROL RECOVERY

The aircraft is out of control when it does not properly respond to aircrew flight control inputs.
An example of this is attempting to perform a slow speed, nose high reversal in one direction
and the aircraft will not roll in that direction. An out-of-control situation will progress to a
departure if the situation is not corrected by smoothly neutralizing controls to reduce AOA or
yaw rate.

A departure is characterized by an uncommanded flight path change such as a nose slice, roll
away from a lateral input, or excessive yaw rates. The departure warning tone may sound
indicating high yaw rate and is the best indication of an impending spin. If a continuous
warning tone is heard and the controls are not neutral, it is imperative that the controls be
neutralized immediately in a smooth manner. This action should recover the aircraft from all
departures.

Abrupt neutralization of longitudinal controls while out-of-control or in a departure, where high
yaw rates are present, may aggravate the situation and induce a spin. Releasing all rudder and
stick pressure (hands off) once the controls are at or near neutral will result in neutral controls
if trimmed near 1G.

If the controls are not neutralized at the first indication of departure, or when the departure
warning tone begins, a spin may develop. Spins are typified by a high yaw rate accompanied by
a high rate departure warning tone. The turn needle will be steady and full deflected in the
direction of the spin. For recovery from a positive G spin, maintain neutral longitudinal stick
and apply full lateral stick with the yaw the same direction as the turn needle. Rudder is not
needed, but if used, must be against the yaw, opposite the direction of the turn needle.
Neutralize all controls when the aircraft recovers from the spin and allow large residual motion
to subside. Spin recovery is indicated by departure warning tone stopping, sustained nose low
attitude, increasing airspeed, and AOA decreasing from greater than 45 units.

An auto-roll is a rudder roll caused by rudder deflections with neutral cockpit controls. The
aircraft may slowly self-recover. However, for a rapid recovery from a positive-G auto-roll,
apply full rudder against the roll. Do not use ailerons to stop the roll as this input may induce a
spin. In unsure of the roll direction, use the ADI to determine roll direction. Do not use the
turn needle as it oscillates during rolls. The departure warning tone may not sound.
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Neutral controls will recover the aircraft from all negative G conditions including spins and
auto-rolls. However, rudder with the roll will produce a faster recovery from a negative G auto-
roll.

Do not move the throttles unless in afterburner. If in afterburner, reduce power to MIL.
1. Controls —SMOOTHLY NEUTRALIZE AND RELEASE
If aircraft is not recovering, an auto-roll is possible -

2. Rudder — OPPOSITE ROLL

Z////////////////////////////////////////////////////////////

Z
7
.
Z
7
7 Z

WW/WWWM?

Aileron against the roll can induce a spin.

If aircraft is still not recovering, an upright spin is most probable —

3. Longitudinal stick — CENTERED
4. Lateral stick — FULL IN DIRECTION OF YAW (turn needle)
5. Aircraft recovers (tone ceases) — CONTROLS NEUTRAL

"WARNING
&

WW/WWWM

If the departure warning tone malfunctions (i.e., yaw rate
gyro failure) and stops prior to 30 degrees per second,
neutralizing controls may result in yaw acceleration and a
redeveloped spin. Use other indications of spin recovery in
conjunction with the departure warning tone.

If recovery is not apparent by 10,000 feet AGL —

6. Eject

EJECTION

Ejection sequences are not supported in FSX and therefore at not modeled in the MilViz F-15E.
All emergency and abnormal checklist procedures that reference ejecting should be referenced
as the equivalent of ending the flight through the normal FSX methods.
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ENGINE STALL/STAGNATION

Engine stalls are the result of a disruption of airflow across one or more fan/compressor blades.
Although many conditions affect compressor airflow (i.e., aircraft maneuvering, ice, DEEC,

afterburner backpressure, etc.) most will not exceed the design stall margin of the engine. The
IDEEC includes logic to detect and automatically recover most engine stalls without pilot action.

The fan bypass duct provides a convenient passage from pressure disturbances created in the
afterburner section to travel directly forward to the fan/compressor. If the engine nozzle does
not position properly when operating the afterburner, pressure pulses can be transmitted
forward to the fan/compressor causing the blade to exceed the stall limit. Hence, most stalls
will be associated with use of the afterburner. High altitude/slow flight and maneuvering all
increase the sensitivity to stall because they increase airflow disturbances to the face of the
engine. Cycling the control mode switch (PRI to SEC or SEC to PRI), particularly during throttle
transients or high altitude/idle power operation, may cause stalls.

If the fan/compressor stall does not self-clear, the disturbed airflow will propagate through the
compressor, resulting in engine stagnation. Unstable burning then occurs in the combustion
chamber causing higher than normal temperatures and RPM decreasing to sub-idle (less than
60%). To clear this condition, the engine must be shutdown and restarted.

Stalls normally produce and audible pop, bang, or thud, but may occur without audible
warning. Engine instruments may not indicate anything unusual, but RPM rollback, increased
FTIT, and nozzle opening may be noted for more severe stalls at MIL and above.

Generally, the stall will be self-clearing. However, quickly retarding the throttle to MIL (IDLE if
non-afterburner stall) will aid recovery. If a stagnation develops, it will be characterized by
rising FTIT and decreasing RPM with no change in throttle position. FTIT may exceeed 1,070 C
or stabilize at some lower level. FTIT above 1,070 C will result in engine damage.

To prevent catastrophic engine damage, immediate corrective action should be taken. Itis
possible that a stagnated engine may also display a fire plume trailing the aircraft if the throttle
is not placed to OFF. This plume may persist until the throttle is placed to OFF and the
stagnation cleared.

A GEN OUT caution and EMER BST ON caution may be the first indication of engine stagnation.

With a single engine stagnation and no other anomaly, the GEN OUT caution and EMER BST ON
should be the only cautions on before engine shutdown. If altitude permits, immediately lower
the nose to maintain 350 KCAS.
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Post stagnation engine operation is keyed to FTIT. If 1107 C was not exceeded, normal engine
operating limits apply. If 1,000 C was exceeded, the engine may be started to provide
redundant hydraulic and electric power, but should be left at IDLE unless additional thrust is
required to ensure safe recovery. After a stagnation has cleared, engine parameters at MIL will
initially be lower until the DEEC can return.

SINGLE ENGINE STALL/STAGNATION

1. Throttle — CHOP TO IDLE (MIL if in AB) (If afterburner stall does not clear at MIL,
chop the throttle to IDLE).

If RPM is less than 60% with no response to throttle movement, or if FTIT continues to rise —

2. Throttle — OFF
3. Perform restart

If engine overtemp warning activated (1107 C) —

4. Throttle — SET AT 80% RMP OR LESS (if practical)

SINGLE ENGINE OPERATION

If the engine will not start, best cruise may be approximated by a climb at 250 KCAS until rate of
climb stops. Accelerate to 0.7 Mach in MIL. Cruise climb as fuel weight decreases.

DOUBLE ENGINE STALL/STAGNATION/FAILURE

Three conditions can cause double engine flameout: all boost pumps inoperative, empty feed
tanks, or mechanical failure of both engines. If both main boost pumps and the emergency
boost pumps are not operating, restart is possible only within a severely restricted flight
envelope. If altitude permits, immediately lower the nose to maintain 350 KCAS. Check RPM
and FTIT to determine whether the engines are flamed out or stagnated. If the flameouts were
caused by temporary fuel starvation, they may restart. If the engines are stagnated, they must
be shut down and restarted.

Shut down the right engine first unless the engine overtemp warning is activated. If this occurs,
shut down the engine with the lower FTIT.

During a double engine out situation, regardless of airspeed, altitude or cause, attempt a spool
down restart. However, the primary task is to maintain enough hydraulic power for aircraft
control while getting at least one engine producing normal power. A single engine at about
18% RPM, or both engines at 12% RPM, will provide enough hydraulic power for flight control
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and emergency generator operation. An airspeed of 350 KCAS will normally maintain 12% RPM
or greater.

At low speed, a momentary steep dive may be required to rapidly attain 350 KCAS. However, a
shallow dive (10 degrees or less) will maintain 350 KCAS and 12% RPM. Once steady state RPM
is established, excessive airspeed/dive angle reduces time available for restart.

If sufficient RPM is not maintained to fully power the emergency generator system, the
emergency generator output may degrade to powering only the ISOLATE functions. In this
case, RPM and FTIT will still be available. If this occurs, increase airspeed to increase engine
RPM and cycle the emergency generator switch to ISOLATE and back to MAN to restore full
emergency power. The JFS, when engaged, will provide sufficient hydraulic power for flight
control and emergency generator operation, permitting a minimum rate of descent glide at 210
KCAS.

During a double engine stagnation, allow one engine to remain in stagnation while commencing
a restart on the other engine. Prolonged overtemperature increases damage and reduces the
probability of successful restart of that engine. Therefore, shut down the second engine and
commence a restart as soon as a restart is indicated on the first engine.

Eject before losing flight control. Imminent loss of control is indicated by loss of the emergency
generator and/or control transients as the first PC system drops to 0.

DOUBLE ENGINE STALL/STAGNATION

1. Both throttles — CHOP TO IDLE (MIL if in AB) (If afterburner stall does not clear at
MIL, chop throttle(s) to IDLE).

If RPM on both engines is less than 60% with no response to throttle movement, or FTIT on
both engines continues to rise -

2. Throttle (right engine) — OFF WHILE ESTABLISHING 350 KCAS (If FTIT exceeds 1,107
C, shut down engine with lower FTIT).

3. Perform Restart procedure (If optimum restart parameters are not met by the time
RPM decreases through 30%, place the throttle to midrange regardless of FTIT,
airspeed, or altitude).

4. At RPM increase on engine being restarted or if restart unsuccessful, shut down
other engine

5. Other engine — RESTART
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RESTART

Ignition and fuel are continuously supplied when the throttles are at IDLE or above. If an engine
does flameout and the auto start does not occur, it is unlikely that a start can be accomplished
as cycling the throttles through OFF does not recycle either ignition circuits or fuel flow.
Therefore, restarts are generally required only because an engine has been shut down for some
reason. Restarts may be made with RPM as low as 12% (fuel flow and/or ignition may not be
available below approximately 12%). However, for optimum restart capability, place the
throttle in midrange when the following conditions are met:

e RPM between 30% and 50%.
e FTIT below 800 C.

Normally the fastest restart is accomplished by placing the throttle to midrange as RPM
unwinds rather than waiting for RPM to stabilize, or by attempting a JFS assisted restart.
Advancing the throttle at a minimum 30% when RPM is decreasing should allow time for a
relight before RPM drops to 12% RPM. There is a high probability of hot starts, hung starts, or
no lights below 275 KCAS, as well as increased chances for these problems at altitudes at or
above 30,000 feet. If airspeed is insufficient and RPM drops below 12%, airspeeds up to 450
KCAS may be required to regain 12% RPM.

%CAUTION%

If the engine RPM is allowed to drop to 0%, it may thermally
seize. If this occurs, the engine will not rotate even with
high airspeeds or engagement of the JFS. If a restart is
planned, maintain engine RPM above 0%.

During restart, there will be no response to throttle movement above IDLE and the IDEEC will
inhibit pilot inputs until a stabilized flight idle has been established.

Stabilizing or increasing RPM is normally the first indication of light-off during restart. The fuel
manifold drain port on the pressurization and dump valve is capped, resulting in normal light-
off time of 5 seconds or less after advancing throttle to mid-range. However, RPM and FTIT
turn around are slow, making light-off subtle and difficult to detect. This condition should not
be confused with a hung start. For PRI restarts below 30,000 feet MSL, if light-off is not
indicated in 20 seconds, place the throttle in OFF and attempt a restart in SEC.

IDEEC overtemperature protection logic attempts to limit FTIT during start to 870 C, which may
result in decreasing, hung, or slowly increasing RPM. If a hung start occurs below 30,000 feet
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MSL (stabilized FTIT 870 C or less, RPM hung, and definitely stabilized below 60% RPM),
increase airspeed to a maximum of 400 KCAS/0.9 Mach. If the hung start persists, attempt a
restart in SEC.

Above 30,000 feet MSL, the restart should be initiated by moving the throttle to midrange at
50% RPM regardless of FTIT or airspeed to increase the probability of light-off. If unable to
move the throttle to midrange at 50%, do so at as high an RPM as possible and always by 30%.
Obtain 400 KCAS/0.9 Mach by diving or using the good engine to minimize RPM spool down
rate, and quickly decrease altitude to less than 30,000 feet MSL. If light-off indications are not
noted within 20 seconds after advancing the throttle, or if FTIT exceeds 870 C (hot start), move
the throttle to OFF and reinitiate a PRI restart. If a hung start occurs (RPM stable with FTIT
stable at 870 C or less), keep the throttle at midrange until below 30,000 feet MSL, then
reinitiate a PRI restart.

If the control system senses a condition which could prevent safe operation in the primary
mode, an automatic transfer to SEC mode will occur and a SEC start may result regardless of the
ENG CONTR switch position. The start procedure for either a primary or secondary start is the
same. However, a higher airspeed is required for SEC start.

Windmill restarts at 25,000 feet MSL and above with alternate fuels may result in no lights. If
light-off indications are not noted within 20 seconds, move the throttle to OFF, descend and
hold airspeed to maintain 12% RPM, and reinitiate the restart when below 25,000 feet MSL.

During a SEC start, 60 to 70 seconds are required for light-off and acceleration to midrange
from the time the throttle is advanced from OFF. If a SEC spool down restart is initiated below
20,000 feet with RPM in the 40 to 50% range, as much as 30 seconds may be required to see
positive RPM response. Do not confuse this slow response with a no-light. Higher altitude or
lower RPM (30-40%) SEC spool down restarts will show normal positive RPM indications within
20 seconds. Restarts initiated at higher RPM in general will typically accelerate slowly in the 40-
50% RPM range.

JFS ASSISTED RESTART

JFS airstart capability has been incorporated for assistance in engine restarting. This capability
is intended for use when encountering engine stall or stagnations after all other restart options
have been attempted or rejected as being impractical. The probability of a successful JFS
airstart and engine engagement will be enhanced if the aircraft is within the envelope depicted
in Figure 3-1. Additionally, the centerline pylon should be jettisoned if at all possible. If the
centerline pylon will not jettison, it may be necessary to descend to lower altitudes to achieve a
JES airstart.
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In all cases, proper considerations to the safe ejection envelope should be made prior to
attempting the JFS airstart procedure. During restart attempts, ensure that at least one engine
is rotating (even in stagnation) at or above 18% RPM to provide sufficient hydraulic power for
the emergency generator and flight controls.

?////////////////////////////////////////////////////////////%

"WARNING

Y £ 2 2 2 7 7 7 7 7 7z ]

When doing a JFS assisted restart, the engine display format
on the MPD/MPCD may freeze if power is lost to the IDEEC.
The EMD will continue to correctly display engine
parameters and should be used in this case.

If a JFS assisted restart is desired:

1. Throttle — OFF
Centerline pylon — JETTISON (if required) (If both engines are below minimum RPM
for generators (approximately 56%) or both main generators are inoperative, the
centerline pylon can only be jettisoned by pressing the emergency jettison button.
3. JFS switch — CHECK ON

After at least one engine is below 40% RPM -

4. JFS handle — PULL AND RELEASE (Use single accumulator for inflight JFS starts. If
both accumulators are discharged simultaneously the JFS may accelerate too rapidly
and fail to start.

WARNING

If the JFS does not start, the starter switch should be placed
to OFF. Wait 30 seconds after cycling the switch to allow
the start sequence relay to disengage and the JFS to
decelerate before trying a second start. Failure to wait 30
seconds may result in a JFS no start.

5. JFSready light — CHECK ON (within 10 seconds)
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After engine is below 30% RPM -

cauion

To preclude a possible CGB shear section failure, do NOT
move the engine control switch until the engine achieves
idle.

6. Finger lift — RAISE AND RELEASE (Attempts to engage the JFS above 30% RPM may
shear the CGB shaft. Once the JFS is engaged, sufficient hydraulic pressure to the
flight controls should be available to permit a controlled minimum rate of descent
glide — approximately 210 KCAS).

7. Throttle — MID RANGE (after engine reaches steady state motoring speed of 26 to
29% RPM)

§§CAUT|0N §

When shutting down an engine with the JFS running,
releasing the finger lift before reaching the cutoff position
to prevent immediate JFS reengagement and possible CGB
shear section failure.

8. Other engine — START (if applicable)
9. JFS—CONFIRM OFF
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AIR INLET SYSTEM MALFUNCTION

INLET LIGHT ON

An illuminated caution light indicates either an AIC failure, ramp position error, or a diffuser
ramp that did not lock or unlock at the appropriate Mach number. Airspeed should be reduced
below Mach 1.0 and if above Mach 0.95 accelerations are limited to +4.0 G to -1.0 G.
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1. Inlet ramp switch — EMERG
2. Throttle — MIL (if above Mach 1.0)
3. Limit aircraft loadsto+4.0Gto-1.0G

ROLL RATIO and RUDR LMTR CAUTION ON -

If the engine RPM does not decrease as the throttle is moved to idle, and ROLL RATIO (and
possibly RUDR LMTR) caution is displayed, and AIC malfunction has probably occurred resulting
in a false high Mach signal to the engine.

1. Determine if engine RPM responds to throttle movement
If RPM does not respond to throttle movement -

2. Engine control switch — OFF
3. Refer to Engine Control Malfunction procedures

If RPM does respond to throttle movement —

2. Refer to Engine Control Malfunction procedures

ENGINE CONTROL MALFUNCTION

The ENG CONTR caution will come on as a result of a failure of an electrical signal used for
afterburner control, or if the IDEEC has transferred from the primary to the secondary mode
due to the IDEEC failure detection. If the ENG CONTR caution and corresponding INLET caution
are ON, a Mach number failure is most likely the cause. If the ENG CONTR caution is ON, and
the corresponding nozzle position is greater than 5%, then the engine is probably in secondary
mode. When the engine control is in secondary mode, the nozzle is closed, afterburner
operations is prevented, only 70-80% RPM at MIL thrust is produced, and both ground idle and
approach idle thrust are disabled. This will increase taxi speed. Cycling the ENG CONTR switch
may return the engine to normal operation.

If supersonic —

1. Throttles — MIL
2. Slow to subsonic

If above 30,000 feet —

1. Throttle — MINIMIZE MOVEMENT
2. Descend below 30,000 feet
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If subsonic and below 30,000 feet —

1. Throttle — 80% to 85% RPM
2. ENG CONTR switch — CYCLE ON — OFF — ON

NOTE

Cycling the ENG CONTR switch from OFF to ON above
30,000 feet may cause an engine stall.

If engine operation abnormal or ENGINE category light and ENG CONTR caution message still
on -

3. ENG CONTR switch — OFF
4. Land as soon as practical (Gear down idle thrust will be greater than normal)

After landing —

5. Shutdown the engine to reduce taxi speed (if required)

NOZZLE FAILURE

The cockpit nozzle indication is nozzle control unit commands, not actual nozzle position. It is
possible for the nozzle to fail open or closed and still have normal cockpit indications. Engine
stall when selecting afterburner may be an indication of a nozzle failed closed. A loss of thrust
and lower than normal FTIT at MIL may be an indication of a nozzle failed open. If nozzle
malfunction is indicated, leave the ENG CONTR switch ON. Do not use MIL or afterburner
unless required to maintain flight. Gear down idle thrust will be greater than normal with the
nozzle full closed.

ENGINE FIRE INFLIGHT

If a fire light comes on, or a voice warning “Warning, Engine Fire, Left (or Right)” is heard, or
indications of an engine/aft fuselage fire are observed, perform this procedure. A fire in the
afterburner section or in the vicinity of the nozzle will not cause a FIRE light to come on, the L
BURN THRU or R BURN THRU light will come and the “AB Burn Thru, Left (Right)” voice warning
will be heard. If an afterburner/nozzle burn through occurs, reducing the throttle to IDLE
should extinguish the fire within 30 seconds. If the initial throttle reduction causes the light to
go out or fire indications to cease and the fire detection system tests good, restrict thrust on
the affected engine. If a fire light is accompanied by other indications of a fire (e.g., smoke,
control difficulties, bleed air light, hydraulic or electrical anomalies), complete the procedure.
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With indications of explosion or catastrophic failure, do not delay completing engine shutdown
steps. This may terminate fuel to the fire before it becomes self sustaining. Once the light has
been pushed and the fuel shut off, do not depress the light again unless engine restart is
necessary. If the fire extinguisher is used successfully, do not consider restarting the engine
unless absolutely necessary.

1. Throttle — IDLE
If warning light goes off or fire out —

2. Fire warning system — TEST
3. Monitor other fire indications closely

If warning light remains on or fire persists —

2. Fire warning light — PUSH
3. Throttle — OFF
4. Fire extinguisher — DISCHARGE

If fire persists —

5. Eject

AFTERBURNER BURN THRU

If a fire occurs in the afterburner section, the left or right afterburner burn through lights will
come on and the voice warning will be heard.

1. Throttles —RETARD TO MIL OR BELOW

AMAD FIRE INFLIGHT

The most likely cause of an AMAD fire light in flight is the generators. If indications of a fire
(AMAD Fire Light and “Warning, AMAD Fire” voice warning) exist, check electrical indications as
well. Turning off a generator may remedy the situation.

1. Throttles -- REDUCE
If fire warning light goes out —

2. Fire warning system — TEST
3. Monitor other fire indications closely
4. Discontinue mission

Version 2.0 =5 May 2012
[-220 -]



-
""LV’Z MilViz F-15E Pilot’s Operating Handbook

MILITARY VISUALIZATIONS

If fire warning light remains on —

2. AMAD light — PUSH
3. Fire extinguisher — DISCHARGE

If fire warning light still remains on -

4. Emergency generator switch — MANUAL (The EMER BST ON caution light should
come on and the BST SYS MAL caution light should remain off. If the BST SYS MAL
caution is on when both generator switches are turned OFF, double engine flameout
may occur due to lack of boost pump pressure).

5. Affected generator switch — OFF

If unable to determine which generator is affected -
6. Both generator switches — OFF (one at a time to isolate source)
If fire persists —

7. Eject

SMOKE, FUMES, OR FIRE IN COCKPIT

Consider all unidentified odors in the cockpit as toxic. Do not confuse condensation from the
air conditioning system with smoke. The most probably source of visible smoke or fumes in the
cockpit is from the engine or residual oil in the ECS ducts which can enter the cockpit through
the ECS system via the center pedestal air outlet and/or cabin defog outlets. This smoke is blue
grey in color, has a characteristic pungent odor, and may cause the eyes to sting. This odor may
be noticed during engine run-up (if accomplished), during takeoff roll and, occasionally, during
supersonic flight.

Another possible source of smoke or fumes is an electrical malfunction or overheat in
equipment located in the cockpit. In the event of electrical short or overload condition, this
equipment may generate electrical smoke (usually white or grey in color) but should not cause
an open fire since cockpit equipment uses very little electrical current. Cockpit electrical wiring
insulation may smolder and create smoke, but will not erupt into a seriously damaging fire.
There are no fuel or hydraulic lines passing through or near the cockpit area, hence the
possibility of cockpit fire from this source is remote. Both main generators may be turned off
after emergency boost system operation is confirmed.
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If smoke or fumes detected —

1. Oxygen regulator — 100% AND EMERGENCY (Placing the diluter lever to 100% and
the emergency lever to EMERGENCY will provide pure oxygen under positive

pressure. This will prevent smoke and fumes from entering the mask even if the
mask leaks.

| L L Ly

%WARNING/

T

The emergency oxygen supply (bailout bottle) does not
supply sufficient oxygen flow for normal breathing unless
the oxygen supply hose is disconnected from the CRU-60/P.
This action would permit smoke and fumes to enter the
mask.

If required —
2. Emergency vent handle — TURN AND PULL (below 25,000 feet)

If electrical smoke confirmed —

3. Non-essential electrical equipment — OFF
4. Lland as soon as practical

If cockpit visibility restricted —

5. Canopy —JETTISON

WARNING

If the cockpit is the source of the smoke or fumes, canopy
jettison may cause an eruption of flames around the pilot
by greatly increasing oxygen to feed a smoldering fire.

NOTE

Neither the bailout bottle, nor the CRU-60/P, nor the ability

to actually jettison the canopy are modeled in this MilViz F-
15E.
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If electrical fire/smoke persists —

6. Emergency generator switch— MAN (The EMER BST ON caution should come on and
the BST SYS MAL caution should remain off).

7
'WARNING

K L 2 2 Z Z Z 2 27 2 Z Z

If the BST SYS MAL caution is on when both generator
switches are turned OFF, double engine flameout may
occur due to lack of boost pump pressure.

7. Both main generator switches — OFF
If electrical fire still persists —
8. Emergency generator switch — ISOLATE

NOTE

In ISOLATE mode, rear cockpit power and intercome are
lost. WSO should be advised prior to initiating ISOLATE
mode.

If fire is intolerable —

9. Eject
CANOPY UNLOCKED INFLIGHT/LOSS OF CANOPY

CANOPY UNLOCKED

The CANOPY UNLOCKED caution indicates that either the canopy locking mechanism has moved
to the unlocked position or the canopy actuated initiator lanyard has become disconnected.
The following procedures are recommended:

e Slow to below 250 KCAS.
e Emergency vent handle — TURN (below 25,000 feet).
e Canopy control handle — FULL FORWARD
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CANOPY LOST

The MilViz F-15E does not model catastrophic loss of the canopy during inflight operations.
Therefore, the real world considerations of wind buffet and damage or injury caused by
slipstream in the open cockpit does not apply. In addition, inadvertent or deliberate activation
of the canopy unlock or canopy open lever positions will not cause adverse reactions even as
their use would be unrealistic.

EXTREME COCKPIT TEMPERATURE

If temperature control cannot be maintained in AUTO, switch to MANUAL and adjust
temperature control. If this fails and temperature becomes excessive, pull the emergency vent
handle. Observe caution at altitude and consider descent. If temperature is hot and altitude is
low, consider a climb to cooler air and/or deceleration to slower speed.

BLEED AIR CAUTION

Bleed air malfunctions have the potential for developing into serious situations. Depending on
the location of the hot air leak, various indications can result, causing pilot confusion and
misinterpretation. Therefore, prompt action is required by the pilot.

If left or right bleed air caution comes on -

1. Air source knob — OPPOSITE SOURCE
If caution remains on —

2. Throttle — IDLE
If both cautions come on -

3. Airsource knob — OFF (below 25,000 feet)

ECS CAUTION

An ECS caution indicates low airflow or overtemperature of the avionics cooling air. In either
case, avionics damage due to heat is the primary concern. Very low or high engine RPM can
degrade ECS operation. Therefore, maintain moderate airspeeds and RPM if the ECS caution is
on. Shut down the radar first as it is very heat sensitive and reduces the cooling air available for
other systems. Turn off non-essential avionics for their own protection. Avionics that cannot
be turned off, (AHRS, transformer rectifiers, IFF, AIC, ADC, signal data recorder, etc.) will
continue to be heat damaged.
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Turning the emergency vent handle dumps cockpit pressurization. Pulling the handle diverts
ECS cockpit air to the avionics and allows ram flow to enter the cockpit as a function of handle
extension. Turning the cockpit temperature control switch OFF will switch avionics cooling to
ram air. The ECS caution will continue to monitor avionics cooling air flow and temperature.
Optimum ram air cooling is obtained at 400 KCAS and 15,000 feet.

ECS turbine bearing disintegration and failure generally causes a high pitched whine that
increases in pitch as engine RPM rises (starting about 80%). It can be accompanied by vibration
in the floor area, an ECS light, and/or smoke and fumes. The only way to shut the ECS turbine
down is by placing the cabin temperature control switch or air source knob to OFF.

NOTE

When landing with an illuminated ECS light, an automatic
avionics shutdown may occur upon touchdown or during
landing rollout. If so, the HUD and cockpit displays will
blank out and VHF 1 will be inoperative. Aerobrake using
backup visual references.

If ECS caution illuminates —
1. Maintain 250 to 450 KCAS (75% to 85% RPM)
If caution remains on —

2. Non-essential avionics — OFF
3. Emergency vent handle — TURN AND PULL (below 25,000 feet)

If caution still remains on —

4. Cabin temperature control switch — OFF

ASYMMETRIC THRUST DEPARTURE PREVENTION (ATDP) SYSTEM
CAUTION

When ATDP caution is ON, the aircraft is unprotected from asymmetric thrust induced yaw
departures and may also be susceptible to dual secondary mode transfers. When operating in
afterburner at high dynamic pressures, the yaw moment can be large enough to cause
permanent structural aircraft damage or even aircraft loss.
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The caution indicates either system operating mode is other than commanded or air data is
invalid. With the caution present, the aircraft flight envelope is restricted based on airframe
configuration.

WM////////////M//////////////,

"WARNING

T

S

When configured without CFT, do not fly above 650 KCAS
when Mach is greater than 1.3 and altitude is less than
35,000 feet. When configured with CFT, do not fly above
525 KCAS when Mach is greater than 1.35 and altitude is
less than 35,000 feet, or fly above 600 KCAS when Mach is
between 1.25 and 1.35 and altitude is less than 35,000 feet.

Refer to Engine Control Malfunctions.

OXYGEN CAUTION

A Molecular Sieve Oxygen Generating System (MSOGS) OXYGEN caution indicates a low Positive
Pressure Oxygen (PPO;) concentration, a low concentrator outlet pressure, or incorrect internal
BIT response. The Backup Oxygen System (BOS) will be automatically engaged when the
generator light comes on.

If OXYGEN caution comes on —

1. Oxygen pressure gauge — CHECK (greater than 50 PSI) (A pressure reading greater
than the normal MSOGS operating range (up to 450 PSI) indicates the system has
automatically selected the BOS as the source of breathing gas).

If BOS is not available or when BOS pressure falls below 50 PSI -

2. Descend below 10,000 feet MSL.

DISPLAY FLOW LOW CAUTION

A DISPLAY FLOW LOW caution indicates low cooling air flow to the cockpit displays. The cockpit
displays include the UFCs, HUD, RMR, MPDs, and MPCDs. The primary concern in this case is
damage to the displays due to overheat. Turning Internal Countermeasures Set off will increase
cooling supply pressure to the cockpit displays. Non-essential displays should be turned off for
their own protection. The RMR and MPCDs are the most heat sensitive displays and have no
overheat protection which will cycle the units off and on during periods of extreme overheat.
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The HUD is the most reliable display and has limited overheat protection circuitry which will

turn itself off until turned on again by the pilot. If cabin airflow is normal, it can be assumed

that some cooling airflow is available to the displays. As a minimum, the HUD, UFCs, and the
aft cockpit R/H MPD should remain on. This will provide the pilot with flight information and
allow the WSO to monitor fault indications. Also, turning the emergency vent handle below

25,000 feet will lower cabin pressure, and therefore increase display cooling flow.

SINGLE ENGINE OPERATION

During single engine low or high RPM operation, ECS performance will be degraded and a
DISPLAY FLOW LOW caution may come on with the ECS operating normally. Display cooling is
marginal but is adequate for short term operations. Optimum cooling is achieved by operating
at 80 to 82% RPM below 40,000 feet.

If DISPLAY FLOW LOW caution illuminates —
1. Internal Countermeasures Set — OFF (as soon as practical)
If caution remains on —

2. Non-essential displays — OFF
3. Emergency vent handle — TURN (below 25,000 feet)

If in single engine operation —

4. Maintain 80-82% RPM below 40,000 feet

OIL SYSTEM MALFUNCTION

Engine oil system malfunctions include over or under pressure, and excessive fluctuations. If
the oil pressure stays below 8 PSI but above 0 PSI and appreciable time at altitude is expected,
consider engine shutdown. If oil pressure stays at 0 PSI or above 100 PSI and the other engine
is operating normally, the engine should be shut down without delay to limit damage. If the
engine is left running and vibration or other indications of possible engine seizure occur, shut
down the engine and make a single-engine landing.

If oil pressure is out of normal range —
1. Throttle — IDLE
If oil pressure below 8 PSI or pegged at 100 PSI —

1. Throttle — OFF (conditions permitting)
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EMER BST ON AND/OR BST SYS MAL CAUTION

The EMER BST ON and BST SYS MAL cautions provide indication of the status of both the
emergency fuel boost pump system and the emergency generator system. A single caution, or
combination of cautions, requires the following aircrew actions:

EMERBSTON BSTSYSMAL  AIRCREW ACTION

ON OFF Refer to generator failure or
boost pump failure as
applicable.

OFF ON Follow applicable boost pump
failure procedure.

ON ON Do not turn main generators

OFF or place emergency
switch to ISOLATE as this may
fail the emergency boost

pump.

FUEL BOOST PUMPS INOPERATIVE

There are various combinations of indications to warn of a single or multiple fuel boost pump
failure. A single boost pump failure is indicated by a L or R BST PUMP caution on, or a BST SYS
MAL caution on, or even a BST SYS MAL caution light on without an associated illumination of
the EMER BST ON caution light. Emergency procedures are different depending upon whether
one or both of the cautions are displayed.

SINGLE OR DOUBLE (ANY TWO) FUEL BOOST PUMP FAILURE(S)

With only one boost pump operating, prudence dictates that the aircraft be operated at the lowest
practical altitude below 30,000 feet and at a higher (but not afterburner) power setting.

1. Land as soon as practical
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BOTH MAIN FUEL BOOST PUMPS AND EMERGENCY BOOST PUMP INOPERATIVE (TOTAL
BOOST PUMP FAILURE)

1. Descend to minimum practical altitude using maximum practical power on at least
one engine (not afterburner)

NOTE

If the situation permits, maintain high power settings for at
least 3 minutes to cool the fuel, and descend with both
throttles at military power. As the descent becomes more
restricted by weather, airspeed, etc., maintain one throttle
at MIL while retarding the other as necessary toward IDLE.
If the retarded engine operates at IDLE and additional
power reduction is required, you can then retard the
advanced throttle as required. Use of the speed brake
should be considered.

2. Reduce electrical load to the minimum practical
3. Maintain split throttles until established in traffic pattern

NOTE

Maintain one engine at as high a power setting as possible
until the throttle must be retarded to permit landing.

FUEL TRANSFER SYSTEM MALFUNCTION

The primary indication of a fuel transfer system malfunction is the fuel gauge. Other
indications include premature FUEL LOW caution, BINGO caution, wing low tendency and
appropriate voice warnings.

INTERNAL TANK(S) FAIL TO TRANSFER

If tank 1 transfer pump has failed, a differential greater than 750 pounds between tank 1 and
the internal wing tanks will be observed. If this occurs, the fuel in tank 1 should be considered
trapped, and as the wing tanks empty the aircraft CG will shift forward.

If feed tank fuel quantity begins to drop with fuel remaining in either of the internal wing tanks,
a wing transfer fuel pump failure is likely. If any or all of the transfer pumps fail, the fuel in the
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affected tanks will gravity transfer to the feed tanks when tanks with operating transfer pumps
are empty and the fuel level in the feed tanks drop below the level of fuel in the affected
tank(s). Gravity transfer can be confirmed by observing the simultaneous decrease of fuel
levels in the affected tank(s) and associated increase in fuel level in the feed tanks. Gravity
transfer may not occur until after the FUEL LOW caution warning illuminates and very low feed
tank fuel level is reached (300 to 400 pounds in each tank). Gravity transfer will not completely
refill the feed tanks, and may not keep up with feed tank usage.

%///////////////////////////////////////////////////////////%

%WARNING

VY 7 Z ZZ 7 Z 7 Z 7%

Fuel flow rates above 3,500 pounds per hour per engine will
exceed the gravity feed transfer rate and if not corrected
will result in fuel starvation to the engines.

If transfer pump failure is suspected -
1. Throttles — RETARD (less than 3,500 PPH per engine)

For tank 1 transfer failure —

2. Slipway switch — CHECK CLOSED

NOTE

Open slipway will prevent fuel feed from tank 1.

If slipway switch closed -

3. Stay below 30 units AOA
4. Maintain approximately 250 KCAS for cruise and plan for a minimum fuel descent
5. Land as soon as practical

EXTERNAL TANK FAILS TO TRANSFER

With external wing tanks installed, if the external fuel tanks fail to transfer completely or if
STOP TRANS is selected due to an emergency and any external tank, including the centerline, is
partially full, the aircraft may exceed the aft CG limit as internal fuel decreases due to fuel
moving aft in the external tanks. Cycling the external tank switch or slipway door may restore
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transfer. If the landing gear is cycled under these conditions, it may fail to retract due to
weight-on-wheels (WOW) switch malfunction. Ensure fuel on board will allow flight to a
suitable landing base with the gear down if transfer is not restored. If not, it may be necessary
to jettison the tanks to restore CG within acceptable control ranges.

If external tank transfer failure is suspected —

External transfer switch — WING/CTR
External tank fuel control switches — CYCLE
Landing gear circuit breaker — IN

Slipway switch — CYCLE

Throttle(s) — MIL

ik wnN e

If external tank still fails to transfer or STOP TRANS is selected —

6. Maintain minimum 250 KCAS
7. Use minimum pitch angle for maneuvering
8. lJettison external tanks (if required)

If partially full external tanks are retained —

9. Maintain 18 units AOA on final
CFT FAILS TO TRANSFER

CFT fuel transfer failure is indicated by voice warning, “WARNING, TRANSFER PUMP” and by the
FUEL PUMP caution light illuminating. This condition can be verified by referencing the fuel
guantity indicator and noting reductions in feed tank fuel levels with lack of reductions in CFT
fuel levels.

If CFT transfer pumps on one side of the aircraft, it may be necessary to discontinue all CFT fuel
transfer to preserve safe aircraft CG. If both main generators fail, all CFT transfer pumps
automatically shut off.

If fuel is not critical, do not transfer CFT fuel. However, if fuel condition is critical, then CFT fuel
can be transferred using the CFT emergency transfer switch. The landing gear handle must be
up to prevent fuel from transferring to the other CFT vice the intended feed tanks. Wait until
internal fuel decreases to 1,000 pounds then select L or R. When internal tanks are full, place
the switch to NORM. Wait until internal fuel again decreases to 1,000 pounds before repeating
the same emergency fuel transfer procedure. Repeat this procedure until the CFT’s are empty
or until the fuel condition is no longer critical.
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If both generators fail and fuel critical -
1. Landing gear handle — UP
After internal fuel decreases to 1,000 pounds or less —

2. Conformal tank emergency transfer switch — L or R (select desired CFT side to
transfer from)

When internal tanks full —

3. Conformal tank emergency transfer switch — NORM
4. Repeat steps 1 through 3 for opposite CFT

EMERGENCY FUEL TRANSFER/DUMP (EXTERNAL TANKS), GEAR DOWN

Fuel in external tanks cannot be transferred and/or dumped unless the landing gear handle is
up or the fuel low level system is activated. If it is necessary to transfer or dump fuel with the
gear down, the following procedures will permit external fuel transfer/dump without raising
the landing gear.

Emergency landing gear handle — PULL

Landing gear handle — UP

Fuel gauge — MONITOR

Fuel dump switch — DUMP (if required)

Landing gear handle — DOWN (when dumping complete)

ik wnN e

If UTL A pressure zero -

6. Emergency landing gear handle — RESET

UNCOMMANDED FUEL VENTING

Fuel flowing uncommanded from the dump mast(s) in flight is, in all probability, due to
abnormal venting caused by fuel transfer system and/or fuel pressurization/vent system
failures. The probability of spontaneous dump system failure is extremely rare.

%CAUTION §

If fuel dump is selected during abnormal venting, the
internal fuel tanks could over-pressurize and rupture.
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If uncommanded fuel venting is observed —

1. Fuel dump switch—NORM
2. External tank/conformal tank fuel control switches — STOP TRANSFER

7
'WARNING

K L 2 2 Z Z Z 2 27 2 Z Z

If any external tank is partially full, the aircraft may exceed
the aft CG limit at light internal fuel weights due to fuel
moving aft in the external tanks. In this case, it may be
necessary to jettison the external tanks.

3. Slipway switch — OPEN
4. Air source knob — OFF (below 25,000 feet) (Except a possible ECS light once the air
source knob is turned off).

If fuel venting continues and flight to an emergency landing site is not within range of feed
tank fuel quantity —

5. Emergency generator switch — MAN (The EMER BST ON caution should come on and
the BST SYS MAL caution should remain off).

6. Main generator switches — OFF (If the BST SYS MAL caution is on when both
generator switches are turned OFF, double engine flameout may occur due to lack of
boost pump pressure).

7. Fuel gauge — MONITOR FEED TANK (Feed tanks may be refilled by turning on a main
generator thus activating transfer pumps, or by allowing fuel to gravity feed from
internal wing tanks).

When feed tank fuel is sufficient for flight to an emergency landing site -

8. Main generator switches — ON

INFLIGHT FUEL LEAK

Prompt action is required to isolate the source of the leak to minimize fuel loss and fire hazard.
If the leak can be associated with one engine bay, feed tank, or side of the aircraft, then the fire
warning light for the engine on that side should be pressed to close the airframe fuel shutoff
valve. Placing the throttle OFF will not isolate leaks upstream of the engine fuel control. If the
leak is upstream of the airframe fuel shutoff valve, fuel loss may be reduced by stopping all fuel
transfer and shutting off the fuel boost pumps.

Version 2.0 =5 May 2012
[-233 -]



-
""LV’Z MilViz F-15E Pilot’s Operating Handbook

MILITARY VISUALIZATIONS

The transfer and boost pumps can be shut off by turning both main generators OFF. This will
reduce but will probably not stop the leak. Monitor feed tank fuel quantity and turn the main
generators OFF. This will reduce but will probably not stop the leak. Monitor feed tank fuel
qguantity and turn the main generators ON as required to prevent feed tank depletion. Failure
of some fuel system components can cause loss of all fuel in a few minutes. Consider
increasing airspeed (without afterburner) to maximize range by using fuel which would
otherwise be lost.

%///////////////////////////////////////////////////////////%

%WARNING

VY 7 Z ZZ 7 Z 7 Z 7%

Use of afterburner during any known fuel leak condition
may ignite the leaking fuel.

NOTE

Checking the fuel flow gauges may help to determine
associated engine bay.

If leak can be associated with one engine bay —

1. Fire warning light — PRESS
2. Throttle — OFF

If source of leak cannot be determined —

1. Either fire warning light — PRESS
2. Throttle — OFF

If leak continues —

Fire warning light — RESET

Engine — RESTART

Other engine fire warning light — PUSH
Other engine throttle — OFF

o vk w
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If leak continues and flight to emergency landing site not assured -

7. External tank/conformal tank fuel control switches — STOP TRANSFER

8. Fire warning light — RESET

9. Engine — RESTART

10. Emergency generator switch — MAN (EMER BST ON caution on and BST SYS MAL
caution off).

11. Both main generator switches — OFF

12. Fuel gauges — MONITOR FEED TANKS

13. Main generator switches — ON AS REQUIRED FOR FUEL TRANSFER AND FOR
LANDING

14. External tank switches — ON AS REQUIRED

After landing —

15. Shutdown engines using fire warning lights, engine master switches, and throttles

GENERATOR FAILURE

A generator failure is indicated by an L GEN OUT or an R GEN OUT caution light. The emergency
generator will come on and power the emergency boost pump and the EMER BST ON caution
will come on. If the BST SYS MAL caution comes on, the emergency generator has probably
failed. Normal flight electrical loads (except TEWS pods) can be handled by one generator.
Check hydraulic warning lights and gauges for indications of AMAD failure. Check engine
instruments for indication of stall/stagnation or flameout.

Upon indication of generator failure —
1. Generator switch — CYCLE
If generator still failed —

2. Generator switch — OFF

DOUBLE GENERATOR FAILURE

If both generators fail, the emergency generator will automatically power the essential buses
providing the emergency generator is not in ISOLATE. The HYDRAULIC caution and the landing
gear warning light will come on and the landing gear warning tone will sound. Operation of the
landing gear warning light/tone is due to the loss of the ADC. The gear should operate
normally. Hydraulic system operation can be verified only by proper operation of hydraulically
powered systems.
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Refer to Emergency Power Distribution Chart (Figure 3-5) for equipment that will be
operative/inoperative when the emergency generator in on line. If either generator can be
reset, the electrical system will revert to normal operation.

The following indicators/instruments will fail immediately and, except for the fuel flow, oil
pressure, and exhaust nozzle indications (which all go blank), will tend to remain at the last
valid reading:

e Vertical velocity indicator

e AOA indicator

e Exhaust nozzle position indications
e Qil pressure indications

® Fuel flow indications

e Oxygen quantity indicator

e PC1 hydraulic pressure indicator

® PC2 hydraulic pressure indicator

e Utility hydraulic pressure indicator

The only display powered by the emergency generator is the front MPCD which will display ADI
format and cautions. Dual generator failure may also degrade quality of power to surviving
displays, making them unreliable. Therefore, reference to the standby ADI and other standby
instruments becomes essential.

NOTE

All standby instruments remain operational and reliable
during dual generator failure.
Upon indication of dual generator failure —

1. EMER BSO ON caution — CHECK ON (If the EMER BST ON caution is not on, cycle the
emergency generator switch to ISOLATE and back to MAN).

NOTE

In ISOLATE mode, rear cockpit power and intercom are lost.
WSO should be notified prior to initializing ISOLATE mode.

2. Main generator switches — CYCLE
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3. Implement “Both Main Fuel Boost Pumps and Emergency Boost Pump Inoperative”
procedures

WARNING

With both main generators inoperative the nozzles will stay
fully closed with the landing gear down and idle thrust will
be substantially higher than normal.

NOTE

Feed tank fuel cannot be monitored. Flameout due to fuel
starvation may occur with prolonged use of high power
settings. With total electrical failure, the standby attitude
indicator will display an OFF flag but is reliable for 9 minutes
after loss of electrical power.

AMAD FAILURE

AMAD failure is indicated by the simultaneous loss of the PC system, the utility pump, and the
generator on the same side. If this occurs:

1. Throttle — IDLE
2. Refer to Electrical and Hydraulic Failures

If double AMAD failure occurs —

1. Eject (If double AMAD failure occurs, total hydraulic and electrical power are lost
and aircraft control is impossible).

RUNAWAY TRIM

Sufficient control is available to land the aircraft from a runaway trim in any direction. Unless
other flight control malfunctions are evident, leave pitch and roll ratio switches in AUTO. If a
runaway trim condition cannot be controlled with the normal trim controls, use of the takeoff
trim button may be effective in returning the trim to a near neutral position. Pulling the AFCS
ESS AC circuit breaker removes power from the trim actuators while leaving the rest of the
flight control system operational (upper AFCS ESS AC circuit breaker is for pitch trim, and the
lower AFCS ESS AC circuit breaker is for both roll and yaw trim).
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FLIGHT CONTROL SYSTEM MALFUNCTION

The CAS is a highly reliable three channel system that continuously self-checks its operation. If
the system senses two channels, of the same CAS axis failure, it will drop itself off line.
Nevertheless, if flight control failure is noted, immediately perform the following step:

1. Eject
ADC FAILURE

Operation of the Air Data Computer (ADC) is entirely automatic, and no control over the system
is available to the pilot. Primary indications of ADC failure are freezing or failure of the vertical
velocity indication, warning light in the landing gear handle, and when airborne, landing gear
warning tone. The ADC provides inputs to most flight instruments as well as to the inlet
controller to each engine intake.

Reference to standby instruments is the only effective pilot action. Flight should be continued
to the first available emergency airport.

INS FAILURE

If the INS fails, the ATTITUDE caution is displayed. If the ISN is the selected data source, OFF is
displayed next to INS and an X is displayed on the ADI attitude ball. Master caution and the AV
BIT caution will also come on. Select the attitude source that is still valid and monitor the
standby attitude indicator.

Flight without the INS can still be made using either visual pilotage or by dead reckoning
methods as well as by use of TACAN navigation systems.

In the event of INS failure inflight, the pilot or WSO may elect to perform an inflight alignment
(IFA) by inputting a known position and heading, and having the pilot remain on a constant
heading, unaccelerated vector during the duration of the alignment period. Navigational errors
of 8 knots may be experienced after a successful IFA.

CENTRAL COMPUTER FAILURE

Central computer failure is not modeled in FSX and therefore is not modeled in the MilViz F-
15E.
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AVIONICS INTERFACE UNIT FAILURE

Avionics interface unit failure is not modeled in the MilViz F-15E. While FSX menu do facilitate
failure of avionics master as well as individual instruments, the manner in which the AlU failure
is not modeled.

MULTIPURPOSE DISPLAY PROCESSOR (MPDP) FAILURE

The MPDP is powered by four power supplies. These supplies are labeled A through D. Each of
these four power supplies control dedicated displays and modes, and therefore a failure of any
of the four supplies will cause performance and display degradations. The systems lost through
supply failures are:

Power Supply A Failure

e FWD MPCD

Right Aft MPD

Displays off 1553 Bus A

GP 1/0 (backup mode capability)
1553 avionics bus

SGP Bus A

JTIDS 1553

Radar

Power Supply B Failure

Aft right MPCD

Fwd right MPD

EWWS, OWS, RWR
Displays off 1553 Bus B
SGP Bus B

Power Supply C Failure

e Aft left MPCD

HUD backup mode
Displays off 1553 Bus B
Radar

Fwd left MPD
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Power Supply D Failure

e Displays off 1553 Bus A

e VTR

o Aft left MPD

e HUD (primary)

e TEST PATTERN (on initiated BIT)

NOTE

In the event of a power supply C or D failure, removing
power from the CC will result in six display backup mode of
operation.

If a total MPDP failure occurs, all systems which require an MPD/MPCD or HUD to be displayed
(i.e. radar, INS, PACS) are lost. The EMDs and the standby instruments are still functional.

NOTE

If several front and rear cockpit displays go blank or display
STANDBY, a recycle of power to MPDP should return the
system to normal operation.
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LANDING

CONTROLLABILITY CHECK

If handling characteristics for recovery are suspect, perform a controllability check. If recovery
is possible, plan to fly the final approach at the AOA determined in the controllability check, and
delay reducing power until well into the flare.

Attain a safe altitude
Reduce gross weight to minimum practicable

3. Establish landing configuration (Use of flaps is not recommended if structural
damage to the wing is suspected).

4. Slow aircraft to no less than on-speed AOA (20-22 units)

If recovery is possible -

5. Maintain landing configuration and fly straight-in approach no slower than AOA
determined in step 4
6. Delay reducing power until well into the flare

If recovery is not possible —

5. Eject (Eject over ideal location for optimal chance of successful recovery).

SINGLE-ENGINE OPERATION

Single-engine operation provides adequate power for flight. Since loss of electric and hydraulic
redundancy is the major concern, make every attempt, consistent with safety and prudence, to
have the ailing engine running, even at idle. Otherwise, normal procedures should be followed,
making appropriate allowance for reduced thrust. Reduce gross weight as practicable. Plan
ahead to avoid situations requiring high thrust levels. A windmilling engine can cause repeated
flight control transients, reduced control sensitivity, momentary split flaps, and CAS
disengagements as the hydraulic switchover valves operate. After PC pressure has decreased
to near zero, these anomalies will cease.

Approaches to landing should be made on a straight-in final with a normal glidepath and ideally
flown under visual conditions.
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WARNING

Failure of the surviving engine while on final approach is a
very critical issue and unless already established in the
flare, should lead to immediate ejection. Ejection at very
low altitude and with an established sink rate can cause
increased risk of injury during the ejection sequence.

FLAP MALFUNCTIONS

If a split-flap situation occurs and the flaps cannot be retracted, fly a wider than normal pattern
using normal AOA and airspeeds. Sufficient control will be available either CAS-ON or CAS-OFF
under most configurations. A controllability check should be performed. With CAS-ON, only a

slight rolling tendency will be noticed. With CAS-OFF, the tendency for roll is more pronounced
but still not severe.

BLOWN TIRES

Selecting PULSER prevents continuous loss of brake pressure due to skid sensing on the blown
tire and allows braking on the good tire. If both main tires are blown, be prepared to counter
any skid with timely nose gear steering inputs in the direction of the skid.

Spontaneous tire failure is not modeled in FSX.

ANTI-SKID MALFUNCTION

Anti-skid braking failure is not modeled on the MilViz F-15E.

HYDRAULIC FAILURE

Refer to hydraulic flow diagram (Figure 3-2) and BIT panel for systems affected.

A failure of a single hydraulic system is not considered a critical item because of the fully dual
redundancy of the aircraft’s hydraulic system. UTL A supports the operation of the landing
gear. Therefore, failure of UTL A does require aircrew action to lower the landing gear by
alternate method.
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UTL A FAILURE

A UTL A failure is the only single hydraulic failure which requires aircrew action:

1. Landing gear — EXTEND (Use Landing Gear Emergency Extension procedures).

2. Emergency brake/steer handle — PULL AFTER NOSEWHEEL IS ON THE GROUND
(Pulling the emergency brake handle above 70 KCAS increases the possibility of
blown tires).

UTL A AND PC2 A FAILURE

A UTL A and PC2 A failure reduces aircraft control appreciably. The pitch ratio and roll ratio
CAUTIONS will be visible.

When UTL A and PC2 A Cautions are present —

Slow to subsonic speed

Conduct controllability check

Landing gear — EXTEND (Use Landing Gear Emergency Extension procedures).
Emergency brake/steer handle — PULL AFTER NOSEWHEEL IS ON THE GROUND
(Pulling the emergency brake handle above 70 KCAS increases the possibility of
blown tires).

P w N e

TOTAL UTILITY SYSTEM FAILURE

A UTL B caution light and a decreasing utility system hydraulic pressure will be the primary early
indication of a total system failure. When UTL A subsequently fails, pitch ratio may fluctuate
when the CSBPC switches to back-up hydraulic power (PC2 A).

If this fluctuation produces undesirable flight effects, place the pitch ratio switch to emergency.
A PC1 B or PC2 B caution followed by a UTL A caution also indicates possible total utility system
failure. In either case, if there is a possibility of a total utility hydraulic system failure,
considerations should be given to lowering the landing gear normally before UTL A fails
completely. Engines should be shut down as soon as possible after landing consistent with
runway distance remaining to avoid cavitation damage to the utility hydraulic pumps.
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Upon indications of total utility system failure —

1.

Land as soon as possible

Landing gear — EXTEND (If necessary, use Landing Gear Emergency Extension
procedures).

Emergency brake/steer handle — PULL AFTER NOSEWHEEL IS ON THE GROUND
(Pulling the emergency brake handle above 70 KCAS increases the possibility of
blown tires).
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Figure 3-2
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LANDING GEAR UNSAFE

If one or both main gear indicate unsafe, but all gear are visually confirmed to have extended
and appear to be locked, leave the gear handle down and perform a normal approach and
landing with minimum touchdown force and minimum braking action. Runway length should
be factored in to account for additional float and increased stopping distances. Use of
nosewheel steering should be minimized and applied in a smooth manner.

If all three gear extend without any of the three gear down indicator lights on, and a gear down
condition is visually confirmed (either by tower controller or wingman), then a circuit breaker is
likely popped.

If unable to visually confirm the landing gear down condition, or if visual confirmation is made
that one or more gear has failed to extend, refer to Landing Gear Emergency Extension
procedures.

If landing gear failure is indicated -

1. Obtain visual confirmation of gear status (if practical)
If gear visually confirmed down —

2. Anti-skid — OFF/PULSER
If one or both main gear indicate unsafe —

3. If conditions warrant, conduct a normal approach with softest possible touchdown
and minimum braking and nosewheel steering inputs (if one main gear is unsafe,
land on the good gear and keep full aileron input to keep the failed gear off the
ground as long as possible).

If nose gear indicates unsafe -

3. Make normal landing (use maximum aft stick force as necessary to keep nose gear
off the ground as long as possible, or to keep nose radome off the ground as long as
possible).

If gear not visually confirmed down —

2. Use Landing Gear Emergency Extension procedure
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LANDING GEAR EMERGENCY EXTENSION

Failure of the gear to extend may be caused by loss of UTL A hydraulic pressure, mechanical or
electrical failure of a system component, or physical jamming of the gear. Pulling the
emergency landing gear handle (far enough out to lock) bypasses the normal electrical and
hydraulic controls and port JFS accumulator pressure to open the gear doors and unlock the
landing gear. The landing gear, aided by air loads, then free falls to down and locked. Providing
no component or UTL A failure exists, resetting the emergency landing gear handle with the
normal handle DOWN will restore pressure to the extend side of the gear actuator, close the
landing gear doors, and allow JFS accumulator to recharge.

If failure to extend is due to a mechanical jam, repeated cycling with the normal system may be
the only method to dislodge the object causing the jam. If normal hydraulic and electrical
power are available and completion of the following steps does not successfully extend the
gear, restore normal system operation by pushing the emergency landing gear handle in and
ensuring the circuit breaker is in. Attempt to extend the landing gear normally several times.
Pause 10 seconds between each attempt and pull positive G during the extension cycle. If this
fails, refer to Landing With Abnormal Gear Configuration.

Airspeed — BELOW 250 KCAS

Landing gear handle — DOWN

Emergency landing gear handle — PULL UNTIL LOCKED (Yawing the aircraft and
slowing to below 200 KCAS may aid in obtaining gear down indications).

With UTL A pressure zero —
4. Emergency landing gear handle — RESET
If any gear fails to extend -

5. Landing gear control circuit breaker — PULL, WAIT AT LEAST 30 SECONDS
6. EMERGENCY LANDING GEAR HANDLE — PULL

If gear extend -
7. Landing gear control circuit breaker — RESET
If gear still fails to extend or cannot be visually confirmed down —

8. Refer to Landing Gear Emergency — Landing, Figure 3-4
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If any gear retracts -

5. Emergency landing gear handle — PULL (DO NOT RESET)

LANDING WITH ABNORMAL GEAR CONFIGURATION

There are essentially three types of abnormal gear indications for landing:

e All gear retracted (or not locked down)
® Nose gear retracted (or not locked down)
® One or both main gear retracted (or not locked down)

All three conditions call for a normal approach glidepath on normal approach speeds. The only
differences are various techniques employed during the flare, touchdown, and initial landing
rollout. In all such landings, crash-fire rescue (CFR) should be notified and standing by at the
runway environment to provide immediate response. Runway of optimal length should also be
selected.

LANDING WITH ALL GEAR RETRACTED OR NOT LOCKED DOWN

When all three landing gear are jammed in the retracted position, or are not indicating
extended and locked, all the gear should be assumed unreliable. Effort should be made to
make a normal stabilized approach on speed until crossing runway threshold. At the point of
flare, slightly more power should be maintained so as to ensure a soft touchdown with minimal
descent velocity. Rudder should be used to maintain runway centerline orientation. Below 70
KCAS, rudder effectiveness will reduce and the pilot will lose ability to ensure runway centerline
alignment.

A runway environment with a minimum of side obstructions should be used. Additionally, if
possible, select a runway with sufficient distance remaining to skid to a stop.

If optimal runway conditions are not possible, consider ejecting over the airport environment
with the aircraft pointed away from populated areas.

LANDING WITH NOSE GEAR RETRACTED OR NOT LOCKED DOWN

Landing with both main gear fully extended and locked but nose gear retracted or not locked
down is not considered a critical emergency. Use of normal approach, flare, and touchdown
technique should allow the pilot to use the rudder after touchdown to maintain runway
centerline. Strong consideration should be given to select a runway oriented as close as
possible into the wind, but should not come at the expense of inadequate runway distance to
facilitate the longer than expected stopping distance.
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After touchdown, the pilot should use all available elevator authority to keep the nose gear off
the ground, or if the nose gear is jammed in the retracted position, to keep the nose radome off
the ground as long as possible. Contact of either should only be made at the minimum airspeed
possible. However, the pilot should ensure enough elevator authority is retained to facilitate a
soft touchdown of the nose gear of radome.

After the nose gear or radome touches the ground, rudder should be avoided if the nose gear is
partially extended as any nose wheel movements could cause ground looping. If the nose gear
is confirmed to be fully retracted, then rudder can be used after nose radome contact on the
ground to help avoid ground looping, but control inputs must be smooth and steady so as to
avoid inducing a ground loop.

LANDING WITH ONE OR MORE MAIN GEAR RETRACTED OR NOT LOCKED DOWN

The most critical situation is landing with the nose gear extended, with one of the two main
gear extended but the second either jammed in the retract configuration, or partially extended
but not locked. Visual inspections should be made to try to determine whether the main gear
with faulty indication is likely suffering a false indication. If the main gear is merely a false
indication, then a normal landing may be performed, but special caution observed to anticipate
a gear collapse at any time during the landing gear rollout.

If the suspect main gear is confirmed visually to be jammed, then runway selection becomes a
critical component of successful landing. If a runway of sufficient length is available that is
oriented directly into the wind, it should be selected. Crosswind landings should be avoided if
possible, but runway length should be prioritized over crosswind considerations.

If a crosswind landing is necessary, the approach should be made so as to have the good main
gear on the upwind side of the aircraft. This will allow the pilot to ensure that gear makes first
contact with the ground. Regardless, the pilot must make every effort to bank the aircraft as
necessary to ensure only the good main gear contacts the runway, and aileron and rudder
should be used to keep the bad gear off the runway as long as possible while using rudder to
keep the nose pointed down the runway centerline.

The pilot should also retain enough aileron authority to softly fly the bad gear side down to the
runway while also having rudder authority to attempt to counter the expected yaw toward the
side of the aircraft with the bad landing gear. The pilot and WSO should anticipate a ground
loop as well as the aircraft veering off the side of the runway. CFR should therefore be
immediately available and lined up on the side of the runway facing the good main gear side of
the aircraft. CFR should also follow the aircraft as it rolls/slides down the runway.
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NOTE

If single main landing gear failure is noted, it should be
considered preferable to retract all landing gear and
implementing the Landing With All Gear Retracted
procedures.

Also, given the FSX does not model a working arrester or
barrier landing system on land-based runways, the
procedures associated with planned arrester landing are
not discussed for the MilViz F-15E.

Additional procedures and techniques are covered in Figure
3-4.
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LANDING GEAR EMERGENCY - LANDING
BEFORE LANDING CONSIDERATIONS -

L ETTIS0N ARMAMINT (CONSECR RETANNG RACKD & FLEFS - Diwaw

1 DU O SURN ENCESS FUEL 5 FLY 18 UNITS AdA WITH FLAT APFREDATH

i EETANN EWFTY DEOF TANCS (DEPRESSURTIE - OFEN SLIPWAY) & FOR PLANNED ARRESTMENT, LAND 500 - 1200 FEET PRIOR 10 CABLE
IF FUEL LOW LIGRT OB, PLACING THE AR SOURCE xnoB T. LAND 0N SUNEAY CENTERLINE
ﬂﬂh‘.ﬂ.‘rm'lﬂm“ﬁ'm

@ RETRALT CEAR AKD REFER TD ALL GEAR WP
IF GEAR WILL WOT RETRALT -
@ EECOMMENDED EECT

s

& 170 KNOTS TOUCHDOWN SPELCD

& TRY T0 MAVE CASLFS REMOVED BEFORE LANDINC

G -:f:%rszwlﬁ_ll_li NT RECOMMENDED /7277777772 /727720

& ETTIS0N ¢ Tas
i EE PREFPARED TO COURTER wind 0P
- @ SAVE FUEL FOR REATTEMST IF MISSED
= e IF ARSESTMENT NOT PRACTICAL -
W D0 NOT SEUT DOWN ENGINES UNTIL STOSPED
P i - OSE DOWS

i ANTI-SKID - OFF/ PULLER
@ SANE FUEL FOR REATTEMS®T 5 MISSED

W 5E PRERARED TO COUNTER WING DF
_ IF ARRE STMENT NOT PRACTICAL
l? -WEMMEFEITDI-LLEEHW
IF GEAR WiLL NOT RETRALT [ARSESTMENT NOT POSSi ) -
SN MA - MOSE DOWN  REFEATDETLS Mam 4

& ANT]-SKID - OFF/ PULSER

& SAVE FUEL FOR BEATTEMST, IF MISSED

@ EE FEEFLSTD TD COUNTER WING DIP

L IF ARRFSTMENT N7 PRACTICL) -

& LAND O SIDF OF BuwaAY TonalD SO0 GEAR

& OLD WINGS LEWVEL AS LONG AS POSSIRLE

@ USE NOSEWHEEL STEERING AND GOOD BRaxE
o0 AN WHEEL - BRALT STACK INTACT TO MINT AN TRACK

Figure 3-3
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EMERGENCY POWER DISTRIBUTION

EMERGENCY GENERATOR OPERATING
SWITCH IN AUTO OR MAN

L GEN OUT R GEN OUT
INOPERATIVE EQUIPMENT
OTHER-

AB BURN THRU DETECTION AIR DATA COMFUTER
CFT AFT TRANSFER PUMPS AIU NO.Z
ENGINE ANTI-ICE ANTI-COLLISION LIGHTS
ENGINE OIL PRESSURE INDICATIONS CENTRAL COMPUTER
FUEL FLOW INDICATORS CONSOLE LIGHTS
FUEL TRANSFER PUMPS FORMATION LIGHTS
ICE DETECTOR HUD
L&R BOOST PUMPS INSTRUMENT LIGHTS
L&R DUCT TEMP PROBE HEATERS IRE (IFF REPLY EVALUATOR)
L&R ENG INLET CONTROLLERS JETTISON (USING A/G SELECT AND SE-
L&R TOTAL TEMP PROBE HEATERS LECT JETTISON CONTROLS)

F-15E 90-233 AND UP, ASYMMETRIC
THRUST DEPARTURE PREVENTION
SYSTEM

FLIGHT INSTEUMENTS-

ANGLE OF ATTACK INDICATOR
VERTICAL VELOCITY INDICATORS

NAVIGATION EQUIPMENT-

ADF

ATTITUDE HEADING
REFERENCE SYSTEM

IFF INTERROGATOR

ILs

KY-58

STANDBY COMPASS LIGHT

TACAN
UHF R/T NO.2

Figure 3-4 Page 1
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PC-1 HYD PRESS INDICATOR
PC-2 HYD PRESS INDICATOR
PITCH RATIO INDMCATOR
POSITION LIGHTS

RADAR

RADAR ALTIMETER

RMR

SEAT ADJUST

TEW (RWR, EWWS, ICS)

TIS

UTILITY HYD PRESS IND

UTILITY FLOOD LIGHT (REAR CKPT)
VERTICAL TAIL LIGHTS

VTRS

WPN NORM RELEASE/LAUNCH
WINDSHIELD ANTI-ICE SYSTEM
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EMERGENCY POWER DISTRIBUTION
EMERGENCY GENERATOR OPERATING
SWITCH IN AUTO OR MAN
L GEN OuT R GEN OUT
OPERATIVE EQUIPMENT
ENGINE- OTHER-
AMAD FIRE DETECTION SYS AERIAL REFUELING
AMAD FIRE EXTINGUISHER SYS AERIAL REFUELING FLOOD LIGHTS
BLEED AIR LEAK DETECTOR AFCS/CAS
EMER FUEL BOOST PUMP AIU NO.1
1) ENG AND A/B IGNITION AN/ALE-45 CMD
ENG FIRE EXTINGUISHER SYSTEM ANTENNA SELECT
ENG FIRE DETECTION ANTI-SKID
SYSTEM ARRESTING HOOK
ENG RPM INDICATION CHART LIGHTS
FTIT INDICATION EMERGENCY JETTISON POWER
FUEL DUMP (EXT TANKS ONLY) (EMERG JETT BUTTON)

FUEL QUANTITY INDICATORS

L & R ENG FUEL SHUTOFF VALVES

SELECTED CFT CENTER
TRANSFER PUMP

FLIGHT INSTRUMENTS
1 STANDBY AIRSPEED
1 STANDBY ALTIMETER
STANDBY ATTITUDE INDICATOR

NAVIGATION EQUIPMENT-
INTERCOM

[Z ) IFF TRANSPONDER
INS

UHF R/T ND.1

Figure 3-4 Page 2
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ENVIRONMENTAL CONTROL SYSTEM
FLAPS

ICSCP/RICP

LANDING GEAR

LANDING GEAR POSITION INDICATORS
MASTER CAUTION RESET
MPCD-FRONT (EADI FORMAT ONLY)
MPDP

PITCH RATIO

PFULSER BRAKE SYSTEM

SPEEDBRAKE

STORM/FLOOD LIGHTS

TRIM (AIL/RUD/STAB)

UP-FRONT CONTROLS

UTILITY FLOOD LIGHT (FRONT CKPT)

VOICE WARNING SYSTEM

WARNING/CAUTION/ADVISORY
LIGHTS

WARNING/CAUTION/ADVISORY
LIGHTS TEST
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EMERGENCY POWER DISTRIBUTION

EMERGENCY GENERATOR OPERATING
SWITCH IN ISOLATE

OPERATIVE EQUIPMENT
AERIAL REFUELING (DEGRADED [1_) ENG AND A/B IGNITION
OPERATION) ENG RPM AND FTIT INDICATIONS
ARRESTING HOOK )} FUEL PRESS AND VENT
EMER BST ON CAUTION LIGHT STANDBY AIRSPEED
EMER FUEL BOOST PUMP 1 ) STANDBY ALTIMETER

[T ) EMERGENCY NOSEWHEEL STEERING

NOTE

[1_) ALTHOUGH OPERATIVE, [TEMS ARE NOT POWERED BY
THE EMERGENCY GENERATOR

2 ) WHEN ANY MODBES ARE SELECTED, THE [FF
TRANSPONDER WILL SQUAWK EMERGENCY (ONLY WITH
WEIGHT OFF WHEELS)

Figure 3-4 Page 3
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LOW ALTITUDE)

ance plane value or AFCS systemn detanmenes of
predicts you will reach isss than 75% of ground
clearance § acon not Ecen

w.ﬂ/wm
DESPLAY CAUSE CORRECTIVE ACTION /REMARKS
RED WARMING LIGHTS
Al Ar mtarcept threst informabon
AMAD FIRE Fre condibon Rafer 10 amarpency procedure [Front cocpst
ondy}®
L BURN THRU Abrupt IeTpersture changs in AS secton Retard thromies out of AS rangs (Front cockpt
A BURN THRU oyl
CaNOPY Canopy uniocked of CBNOpy actusied nsTtor GROUMND: Relock canopy of connect lamyard
UNLOCKED larryard desconnectad AR Airspead - 200 KNOTS
Cockpit pressurs - DUMP
Canopry - LOCK
FHE Exceriinas DMDErATLNE N NOCHted Sred FRafer 10 emergency NOCECUres
Laning Gear up and srcrah in Bnding regame, gadr not | Chmib or
Gaar n sslsctad position. no control power. or ADC Asder 10 emargency procedures®
Handle L= ]
LOW ALT Arcraft has descended baiow T5% of set clear- | Chmb 10 proper aititucis and check system for

roplems

in selactad position. No CoNtrol power, of ADC
e

LOW ALT Arceaft nas descenced balow LAW aitiude S Camb abowe LAW aittude
lectad in UFC manu 1
DEST Obstacls in fight path recuanng mons than 2g o | Camb or tum
Cear
SAM Megsde threat irdfprrnabon
TF FAL Tarran folicwng Fadked Do not refy on beran followng ndcibons
UNSAFE Gear up and arcraft in landing regima, gear not | information (Rear codiet only)

* ADDIMONAL INFORMATION AVAL AR E IN THIS SECTION
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Warning/ Caution/Advisories (CONT)
DISPLAY CAUSE CORRECTIVE ACTION/REMARKS
YELLOW CAUTION LIGHTS [CAUTION LIGHT PANEL)
AV BIT Aviorics BIT failkre Chacic BIT dsplay on MPD/MPCD i FLT CONTR
Cauhon aiso on - Aefer to LAT STK LMT
cBubon *
BST 5YS MAL Emergency boost pumg loge mafuncton Rafer 10 amergency procedus®
Steady: Chaff depenser ampty
DISPL ALO LD Inadequate cooing ar fliow o cockpit dsplays Aefer to emergency procecurs ™
EMER BST ON Emergency boost pump supplying pressure Check BST 5YS MAL caution out/of
ENGINE Enpne systems fadure Checic MPD/MPCD cautions
FLARE Flashing: Depensing fiares e maton
Sieady: Fiare despensar ampty
FLYUP ARM Fiyup ansble switch OM Iinformation (Rasr cocknit onlyl
FALT CONTR Flight contral system fadure Check MPD/MPCD cautions
FUEL LOW Left feed tark beiow 540 pounds and/or Use minimum power -
Fught fesd tank teow 980 pounds Chack & tanks
L GEM Laft/nght generator faiure Refer 1o emergency procedurs®
A GEN
HYD Hydrauc systems fadure Chack MPD/MPCD cautions
MININLIM Despansabis stores 8t predetermmmed level informaton
NUCLEAR MNucissr aMamet! Maltuncton Chect. srmament display
[ DoxvGEN | Oxypen concantration is below scceptabis Emits Refer 1o Emergency Procecuss
NOTES
'mlmmmwmmm
[ )#152 90-0233 AND UP: ALSO 7152 86-0183 THRU 90-232 AFTER TO 15-15E-561

Figure 3-5 Page 2
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Waﬂn_g/ﬂwfhm/ﬂdvhmﬂ(cm
DISPLAY CAUSE CORRECTIVE ACTION /REMARKS
YELLOW CAUTION LIGHTS (MISCELLANEDUS)
EMIES LMT EMIS LMT gwatch ON informanon
FLAPS Faps o Transt irdormaton
LASEAR ARMED Target pod Eser armed rformaton (From cockpet anlyl
LDCK /SHDOT Steady: Reca lOCKed OnN Informaton (Canopy bow)
Flastung: Shoot cue
MASTER CAUMON | One of mofe chutons dapimysd Chpcie caution lights and MPD/MPCD
HUD WARMNGS (TF)
ALYUP Fiyup swliied Fecover arcrafl 0 safe ainiste and determane
causs of fyup
GLMIT Fiyup command grester than 2 1g Cumi o Og command Recover at sile STTuce.
Detarrrune Causa of faiure.
OBSTACLE Otstacls requirng more than 2.0g s in arcaft Cimb or turn awey from obstacie
faght path
TF FAL Terraen folicwng taded Recower arorail o sate sivsce . Determmene
causs of fadura.
TF LOW Baiow 75% of ssiscted Wrran cearsnce of pre- | Chmb and recover ascraft w0 safe aivtude. De-
dicted to descend bedow 75% of sesected Cedr- | termene CBuse of descending Delow 81 Clear-
f -3 ance. '
HUD CAUTIONS (TF]
ROLL Aol angle excesding 45° m TF mode Decreass rofl anghs befow 45
TURN RATE TF mode brn rale sxcssced Racduce twm rate
TURM ACCEL TF mods TN SCoMErsnon BTt sxceeced Reduce Tum accslerabon
DiVE Dive angle = 15" Reduce dwes ange m < 157
UNARMED Maifuncions preciuce auto Fyuo Detarmune cause of fiyup fauit
NS LINIT Dift, petch Or veclor angle axcasced Fiacuce excanded bmt
AIRSPEED Arspead 100 slow 10 accompigh fiyvup manevver | Adust speed SCCOCEngly
or exceading TF radar
N0 TERRAIN TF radar cannot determens i BTTLCS information. Continus folowsng TF commands.
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Warning/Caution/Advisories (CONT)
DISPLAY -ﬂm CORRECTIVE ACTION,/ REMARKS
HUD CAUTIONS (cont)
ECCM Jammeng mterdenng with TF racar Seiect TF Rader ECCM mode f approprats
N-F LOS NAV FLIR LOS out of tolerance Use NAY FLIR only with sxtrems ciubon
N-F BRST NAV FLIR m Donesspil mocs Forward TDC may ba usad 1o slew MAV FLIR
Lpe
MPD/ MPCD CAUTIONS
ANTHSKID Anti-siod noparatrve o OFF Refer 10 emergancy procedurs™
ATTITUDE Unrebable attitude source Check. s1andby atutude ndecator®
Select operable mods
AUTO PLT Auto piot malhenction and for mooe dsengage- | Informanon
ment
BINGO FUEL Fusi a1 presat amount Informaton
CAUTWON Caumon kghts are no longer funcoonal Informanon. Caubons ane Not Desng ospayed
L BLEED AR Left/right bised ar leak or Overtemperature Rafer t0 emergency procedurs®™
R BLEED AR
BST 5YS MAL Emarpency DOOST pump lopic malfuncton Rale’ 10 eMmergancy procedurs™
L BST PUMP Ledt/right boost pung talure Rafer 10 amerpancy procedure™
R BST PUMP
CAS PITCH Contol sugmentaton system moperstve or dis- | CAS pitch - RESET
angaged in moda showm
CAS ROLL CAS roll - RESET
CAS YAW CAS yaw - RESET/CAS rodl - RESET
ECS Emmonmental control System fiow low or high Rafer 10 emerpency procecurs®
tempersture
L ENG CONTR Lefi/right DEEC fasiad, Mach number taiure, Raler 10 amargency procedurs®
angne overspesd, AB mhibvied, or swiich OFF
Check BST S$YS MAL ceution offfout
Informatson
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[-258 -]

Version 2.0 =5 May 2012



w

ViZ

MILITARY VISUALIZATIONS

MilViz F-15E Pilot’s Operating Handbook

Warning/Caution./Advisories (CONT)

DISPLAY CAUSE CORRECTIVE ACTION /REMARKS
MPD/MPCD CAUTIONS (CONT)
FUEL HOT Engne fusl temperaturs Thwotties - ADVANCE AS FEASIBLE
Ground: If bght does not go Out withen free man-
utes - ABORT
OO Hook wnbocked Siow and cycle hook
FF MDDE 4 Moda £ OUT/zerored or not responding Check mode 4 not n OUT
Check proper A or B code
INLET ICE ice busicup in left engine inist Ant-ica anging haat swich - ON
L INLET Left/nght engine nket control falure Reder 10 emergency procecurs *
R INLET
JFS LOW JFS sccumulston pressune kow JFS stan/emenpency gearDraiues Sisarng my
I SO B
LAT 5T LMT AFCS falure Do not excesd 1/2 ateral stick
Radar 1o LAT STK LMT caution®
HAY POD HOT Mawgaton pod cvertemperature Tun OFF MAY FLIR and TF RDAR
L O PRESS Left/nght od pressure iow Checs: ool pressure
R OL PRESS
XY LOW 4 ers oxyQen remjenng Baiow 1/2 e - Descend below 10,000 teet
MSL
PC1A Dessgnated ALS valve has actuatsd 10 shut off Refer 10 Hydraulc Fliow Duagram for sysisms
RESyEam atfectaa®
PC1B
PC2Z A
PCZ B
PITCH RATIO CSBPC talure, peich ratio falue of EMERG se- Pilch raho swilch - EMERG*
lected
L PUMP Ledt/right utikty pump pressare ow Informatn
R PUMP -
AROLL RATIO Aol reto incorrect or EMERG seected Rol ratio switch - EMERG*

FRDDTTONAL TRFORNETION AVAILABLE 1N THIS S 110N

Figure 3-5 Page 5
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Warning/Caution/Advisories (CONT)

DISPLAY CAUSE CORRECTIVE ACTION/ REMARKS

MPD/MPCD CAUTIONS (CONTI

RUDA LMTR Ruoder meter NOt schedulng property Mo high speed angs rudder mput
Vieriy rudder avislable betore landing
TGT POD ROT Target pod overtemparatuns Tun OFF Pod
TOT TEMP HI Critical indst tamperaturs (3 minute Emat) Reduce arspeed
UTL A Desgnated ALS valve has actusted 1o shut off Rafer o Hydrauic Fiow Dagram for systems
Fysten =Hectec*
o H UTL A and PC 2 tadure - Aeler to emergency
procedse ™
WHNDSHLD HOT | Anti-ice ar hot Windshisid anti-ice switch - OFF
XFER PUMP Wing or CFT fusl ransier pump moperative Monitor wing and CFT fusl wansier®

GREEN ADVISORY LIGHTS

AUTO TF Auto terran folowng sslected Informaton (Rear cocipet only)
FLAP Flaps ars down Irfor Tt
LEFT Left man gear down and locked | o matson
MASTER ARM Master arm gwalch o ARM Informaton (Rear cocikpet only)
NOSE MNose gesr down and locked Iforrnartson
PROGRAM Countermeasture dSpenser o Smi-auls mods | PRt
and Siored CesDense DFOQEaM Swasing achon
RIGHT Right main gear down and locked | o AT
Recorder function commanded and record en- informatson
[ e ]
READY JFS raady for angne angapamant Informaton
LFS
READY Aur refusing SyStem resdy | = ST
(AR}
T/O TR Trim &5 tcsoff poSton | b Tt

*ADDITIONAL INFORMATION AVALABLE IN THIS SECTION

Figure 3-5 Page 6
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DISPLAY CAUSE CORRECTIVE ACTION /REMARKS
MPD /| MPCD CAUTIONS (CONT)

FUEL HOT Engine fusl temparature Throtties - ADVANCE AS FEASIBLE
Ground: if bght does not go oult watfen frve man-
utes - ABDAT

HOO o urkoci.sd Siow and cycle hook

FF MODE 4 Mods 4 OUT/zerozed or not responding Chesik mode 4 not in OUT
Check proper A or B oode

INLET ICE e busdup 0 lefit engene mist Antrce sngne hest switch - ON

L INLET Left/rght engme miat control Felue Rafer 10 amargancy procecurs *

R INLET

JF5 LOW JFS accumuiator pressune low JFES star/emergency Qudr /D g/ Steaning may
b moparatee®

LAT STE LMT AFCS tadure Do not excesd 1/2 lateral shick
Faler 1o LAT STK LMT caution™

NAY POD HOT Navigaton pod overtemperaturs Turn OFF NAV FLIR and TF RDR

L Do PRESS Ladt/mgnt oo pressare Ow Check ool pressura

R QWL PRESS

oY LOW 4 bters oxygen remasnng Balow 1/2 iter - Descand balow 10,000 teet
NS,

PC1A Dessgnatad ALS vahve has achuated 1o st off Refer 1o Hydrauic Flow Dagram for systems

SUOSYSIEm attecied*

PC1B

PC2Z A

[ -]

PITCH RATIO CSBPC fadure, peich rato falure of EMERG se- Pich rabd swnich - EMERG®

laCted

L PUMP Laft/rght ublty pump pressure ow formaton

R PUMP -

ROLL RATIO Hod ratio incormect or EMERG ssiscted Aol ratio swatch - EMERG®

¥ S TR TP ORI YO AVAIARLE T THS SECTION

Figure 3-5 Page 7
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AFCS FUNCTIONAL STATUS SUMMARY

PITCH HANDLING QUALITES

FUNCTIONAL
STATHE INDICATIONS CREW ACTIONS COMMENTS
PCAS FIRST FALL AV BIT LIGHT ON° BRESET AV BIT FLIGHT CONTROL SYSTEM
@CALL P BIT PAGE REMAINS FUNCTIONAL.
W@SELECT PCAS RESET TD IF IN TF. IT REMAINS FUNC-
POSSIBLY CLEAR FIRST FAL | TOMAL.
PCAS DISENGAGE | MASTER CAUTION ON BRESET MASTER CAUTION
LIGHT OM
CAS PITCH CAUTION MES- —CAS ROLL
SAGE OM CAT
CAS ROLL CAUTION MES- —CAS PITCH
SAGE OM CAT

IF RESET FALS:
—STAY BELOW 800 KCAS

CEPT ATF}

@CAlLlL UP BIT PAGE AND
CHECK IF CAS-SERVOLODP
HAS FAILED
NO AUTD PLOT MODES —IF PCAS ND RESET. 5&-
LECT PITCH RATIO
FLYUP COMMANDED F IN EMERG AND REFER TD
ARMED MAMNUAL Of ATF CAS! SERVOLOOP STA-
WD AUTOMATIC ROLL TO TUS.
WINGS LEVEL
@RECOVER FROM FLYUP AND
ASSESS PROBLEM
RCAS FIRST FAL AN BIT LIGHT ON @RESET AV BIT FLIGHT CONTROL SYSTEM
@CALL UP BIT PAGE AND REMAINS FULLY FUNC-
DETERMINE FROSLEM TOsdAL
@SELECT RCAS RESET TD
POSSIALY CLEAR FIRST FAL
RACAS DISENGAGE | MASTER CAUTION ON SRESET MASTER CAUTION DEGRADED ROLL DAMPING
FLIGHT CONTROL CATEGDRY | @ATTEMPT RESET OF RCAS AND ROLL RESPONSE. ND
LIGHT OMN ROLL AUTOFLOT, ND ROLL
CAS ROLL CAUTION MES- IF RESET FALS RATE LIMITING, ONLY 1/2
SAGE ON CAT —STAY BELOW 600 KCAS MFFERENTIAL STABILATOR
AUTO PLT caution o autopdot AVARARLE
previcasly engaged
POSSIBLE DEGRADED ROLL
RESPOMNSE
N0 AUTOPILOT MODES (EX-

Figure 3-6 Page 1
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AFCS FUNCTIONAL STATUS SUMMARY (CONT)

NO AUTO PLOT MOOES (EX-
CEPT ATF)

1.7M (1.5M WITH CFTS
AND LANTIRN} AND LAND
AS S00N AS PRACTICAL

FUNCTIONAL
STATUS INDICATIONS CREW ACTIONS COMMENTS
YCAS FIRST FAIL | AV BIT LIGHT ON @RESET AV BIT FLUIGHT CONTROL SYSTEM
@CALL UP BIT PAGE REMAINS FUNCTIOMAL.
@SELECT YAW CAS RESET TO
POSSIBLY CLEAR FIRST FAL
YCAS DISENGAGE | MASTER CAUTION DN @RESET MASTER CAUTION
LIGHT ON —CAS YAW
CAS YAW AND ROLL MES- —CAS ROLL
SAGE ON CAT
LATERAL/DIRECTIONAL STA- | IF RESET FALS
BLITY DEGRADED —STAY BELOW 50D KCAS/

SPIN RECOVERY FIRST FAIL AV BIT LIGHT ON @RESET AV BIT IF SPiN RECOVERY IS LISTED
@CALL UP BT PAGE BUT NOT CAS YAW. DR FULL
MECHANICAL ROLL AUTHOR-
SLIMIT LATERAL STICK IN- ITY INCORRECTLY SELECTED.
PUTS TO 12 SPIN RECOVERY AID MAY
NOT BE AVALABLE.
HIGH ANGLE-OF-ATTACK
HANDLING QUALITIES MAY
BE DEGRADED.
IF RESET FALS AND BOTH
SPIN RECOVERY AND CAS
SPiIN RECOVERY MASTER CAUTION ON @RESET MASTER CAUTION YAW ARE DISPLAYED, FULL
WITH YAW CAS CAS YAW CAUTION MES- SATTEMPT RESET OF CAS MECHAMNICAL ALUTHORITY 15
DESENGAGE SAGE OM CRT YAW NOT SELECTED M SPIN.
@CALL UP BIT PAGE
NF 1N A 5PN, PUT GEAR
DOWN TO GET FULL AL-
THORITY
@REDUCE MANEUVERS TD
“YCAS INSENGAGE™ LIM-
ITS.
PLUIMIT LATERAL STICK IN-
PUTS TO 1/2 EXCEPT FOR
SPIN RECOVERY.
CAS ARI-{2ND AV BIT LIGHT ON @RESET AY BIT POSSIELE TD HAVE RELATED
FasL) = | @CALL UP BIT PAGE FAL ININCATIONS, LE..
SREQUIRES CODRDINATED & ADA FAL

® ROLL LinaiT

Figure 3-6 Page 2
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AFCS FUNCTIONAL STATUS SUMMARY (CONT)

FLIGHT CONTROL CATEGDRY
LIGHT On
LATERAL STICK LINMIT MES-
SAGE ON CAT
SPEEDBRAKE RETRALTS (F
EXTENDED)

BLIMIT LATERAL STICK IN-
PUTS TD /2

FUMNCTIOMAL
STATIE INDICATIONS CREW ACTIONS COMMENTS
ROLL LINNT AV BIT LIGHT OM @RESET AV BIT LATERAL ROLL AUTHORITY
SCALL UP BIT PAGE MAY BE INCORRECT.
iF =550 KCAS/ 108, LIMIT | PITCH RATIO MAY BE INCOR-
TO 1/2 STICK. INPUTS RECT.
ROLL LIMIT WATH | MASTER CAUTION ON $RESET MASTER CAUTION
LATERAL STICK FLIGHT CONTROL CATEGDRY BLIMIT LATERAL STICK M-
LINIT CAUTION LIGHT ON PUTS TO 1/2
LATERAL STICK LIMIT MES-
SAGF OM CAT
ADA FANL MASTER CAUTION ON RESET MASTER CAUTION

AV BIT LIGHT O

CASI SERVOLODP FAL WILL

MASTER CAUTION ON PATTEMPT RESET OF... SHOW UF WiTH PITCH CAS
FLIGHT CONTROL CATEGDRY —ROLL CAS FAIL. ROLL CAS FAL
LIGHT ON —PITCH CAS
CAS PITCH CAUTION MES- WNF PITCH CAS MO RESET.
SAGE ON CAT CALL UP BIT PAGE
CAS ROLL CAUTION MES- #F CAS SERVOLODP Dis-
SAGE OM CAT PLAYED, SELECT PITCH RA-

TO EMERG

@SELECT PITCH RATIO

EMERG WHEN STRAIGHT

AND LEVEL BELOW 500

KCAS/1.0 M. EXPECT G

TRANSENT FROM -1/2 TO

+ 1.0G/SEC

@THEN, ATTEMPT RESET OF

PITCH CAS

R/C/P STICK AV BIT LIGHT ON @RESET MASTER CAUTION RCP STICK FORCE SENSOR

MASTER CAUTION OMN @RESET AOLL AND PTTCH HAS FALED. RCP STICK IN-
FLIGHT CONTROL CATEGDRY CAs PUTS RESULTS IN REDUCED
LIGHT ON @CALL UP BIT PAGE AND FPERFORMANCE AND RE-
CAS PITCH CAUTION MES- DETERMINE FALURE DUCES RCP G CAPABILITY TO
SAGE ON CRT WTURN CAS OFF TO IMPROVE | 3.5G MUASMILIM.
CAS ROLL CAUTION MES- RESPOMSE. IF DMLY AFT
SAGE ON CHT- STICK INPUTS ARE RE-

Figure 3-5 Page 3
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AFCS FUNCTIONAL STATUS SUMMARY (CONT)

FUMNCTIOMAL
STATUS INDICATIONS CREW ACTIONS COMMENTS
CAS RUDDER AV BIT LIGHT OM @RESET MASTER CAUTION RUDDER PEDAL POSITION
PEDAL MASTER CAUTION ON BATTEMPT RESET OF YAW SEMNSDA HAS FALED.
FLIGHT CONTROL CATEGDRY AND ROLL CAS LARGER PEDAL INFUTS RE-
LIGHT ON @CALL UP BIT PAGE AND QURED TO OWVERCOME CAS
CAS YAW CAUTION MES- DETERMINE FANURE FOR EQUIVALENT RESPONSE.
SAGE ON CHT
MNOAMAL MECHAMNICAL PLUS
DAMPENING IS AVAILASLE.
OME RUDDER CAS | AV BIT LIGHT ON BRESET MASTER CAUTION RUDDER SERVD HAS FALED.
MASTER CAUTION OMN @CALL UP BIT PAGE AND CAS GAIN IS DOUSLED TD
FLIGHT CONTROL CATEGODRY DETERMEME FAILURE REMAINING RUDDER. TOTAL
LIGHT ON SLIMIT LATERAL STICK IN- RUDDER POWER REDUCED.
LATERAL STICK LIMIT MES- PUTS TD 1/2
SAGE ON CAT SATTEMFT YAW AND ROLL
CAS RESET

@OSSEAVE THE FOLLOWING
LIMNTS: - 525 RCAS WHEN
> 1.6M.

- WITH LANTIAN

PODS.

12 M <
18,000 FT

8600 KCAS, 18-
34,000 FT.

@1.6M ABOVE
34.000 FT

Figure 3-5 Page 4
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SECTION 4
CREW DUTIES
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GENERAL AIRCREW RESPONSIBILITIES

The safe operation of the aircraft is the responsibility of both aircrew members. The flight
manual and checklist is based on a definite division of responsibilities between cockpits. Each
aircrew member should have a thorough working knowledge of Aircraft Systems,
Normal/Emergency Procedures, Operating Limitations, and Aircraft Flight Characteristics.

CREWMEMBER IN COMMAND OF AIRCRAFT

The primary responsibility of the crewmember in command of the aircraft is to ensure mission
accomplishment within acceptable safety limits. Specific responsibilities are:

e Conduct adequate integral aircrew briefings to ensure definite division of
responsibility during flight.

e Accomplish Normal/Emergency Procedures as outlined in this manual.

e Operation of the aircraft within published operating and structural design
limitations.

e Ensure use of abbreviated checklist of all flights.

CREWMEMBER IN CONTROL OF AIRCRAFT

The crewmember actually in control of the aircraft is responsible for flying the aircraft and
operating auxiliary equipment under his control in accordance with this manual and the
additional publications provided in the MilViz F-15E release package. This includes detailed
study of the tutorial systems videos. Those procedures requiring immediate response will be
accomplished as required. However, aircrew member not in control of the aircraft will be
required to read the procedure from the checklist when time and circumstances permit. The
crewmember in control of the aircraft will call for checklist items when required during flight
profile.

Version 2.0 =5 May 2012
[- 267 -]



-
""LV’Z MilViz F-15E Pilot’s Operating Handbook

MILITARY VISUALIZATIONS

CREWMEMBER NOT IN CONTROL OF AIRCRAFT

The crewmember not in control of the aircraft shares overall responsibility for the safe
accomplishment of the mission. In addition, he is responsible for operating auxiliary equipment
under his control in accordance with this manual and the additional publications provided in
the MilViz F-15E release package. This includes detailed study of the tutorial systems videos.
Specifically, his responsibilities are:

e Perform navigational duties as required.

® Assist other aircrew member in monitoring flight progress.

® Assist other aircrew member in monitoring aircraft systems and detecting system
malfunctions.

® |nitiate required inflight checklist items when not called for by crewmember in
control of aircraft.

e Monitor instruments during all climbs and descents and advise the other
crewmember of any deviations from established flight parameters.

e (lear the flight area whenever possible.
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SECTION 5
OPERATING LIMITATIONS
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GENERAL

All aircraft/system limitations that must be observed during normal operation are covered
herein. Some limitations that are characteristic only of a special phase of operation (emergency
procedures, flight through turbulent air, etc.) are not covered here. These special phase limits
are contained within the discussion of the operation itself.

NOTE

All references to airspeed are in calibrated (KCAS).

CREW REQUIREMENTS

The minimum crew for safe flight in the F-15E aircraft is one.

INSTRUMENT MARKINGS

Instrument markings are shown in figure 5-1.

ENGINE LIMITATIONS

Refer to figure 5-2.

PRIMARY FUEL

The primary fuel is JP-8. F-40 is the NATO equivalent fuel. However, NATO F-40 may not
contain corrosion inhibitor at some locations. Operation without corrosion inhibitor should be
restricted to 10 consecutive hours.

ALTERNATE FUEL

The aircraft may be operated on NATO F-34, NATO F-35, JP-4, NATO F-43, NATO F-44, or
commercial JET A, JET A-1, or JET B. The jet was originally designed for JP-4 which was
withdrawn from US military services in the early 1980’s. Except for freeze point, possible icing
inhibitor, and possible corrosion inhibitor differences, JET B and JP-4 are equivalent and the
same operating limitations apply.
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NOTE

Alternate fuels are much more prone to leak than is JP-8.
Guidelines provided in T.O. 1-1-3 should be used to
evaluate leaks when the occur.

Operating and throttle handling limitations for approved alternate fuels are the same as for
primary fuels except that ground starts with temperature below -20C (-4F) with alternate fuel
may produce more smoke and require a longer time for engine light-off. Ground starts should
not be attempted with fuel temperatures below -40C (-40F). When using alternate fuels, hot
starts may occur during spool down airstarts at airspeeds less than 350 KCAS for altitudes above
30,000 feet. Alternate fuel airstarts may require longer engine light-off times.

Alternate fuels may be intermixed in any proportion with primary fuels during ground or air
refueling operations. No changes in operating limitations are indicated, nor is retrimming
required. Most alternate fuels are heavier, so refer to Fuel Quantities in section 1 of this POH.

Due to alternate fuel freeze points, fuel in external tanks may not transfer after sustained
operation (5 minutes or longer) below 200 KCAS above 25,000 feet, or below 250 KCAS above
45,000 feet.

NATO F-34 and NATO F-44 may not contain corrosion inhibitor, and NATO F-35, NATO F-43, JET
A-1, and JET B may not contain icing or corrosion inhibitors. Restrict operation without icing
inhibitor to one flight. Restrict operation without corrosion inhibitor to 10 consecutive hours.

D 7750 - 1250 P51 — NORMAL, (NO DEMAND ON SYSTEM)

] 2000 - 2750 NORMAL WITH RAPID CONTROL
MOVEMENT

I 3250 - 3400 1F PRESSURE EXCEEDS 3250
STEADY STATE, AN ENTRY MUST
BE LOGGED ON FORM 781.

B >eoc vaxivuw

Figure 5-1
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ENGINE LIMITATIONS

GROUND
CONDITION FTIT*C RPM% OIL PSI REMARKS
START 680 - - NOTE 5
IDLE - - 15-80 NOTE 5
MILITARY/AB 960 94 30-30 ll'iﬂ'lﬁlﬁ.i.ﬁm
TRANSIENT 970 4 30-80 NOTES 2 5, 8 AND 10
FLUCTUATION =10 +1 =10 NOTES 2,3, 4AND 6
FLIGHT
CONDITION FTIT*C RPM% OIL PSI REMARKS
AIRSTART 800 - "
IDLE - - 15-80
MILITARY/AB 970 %6 30-80 NOTES 1,2 AND 7
TRANSIENT ] % 30-80 NOTES 2, AND 11
FLUCTUATION + 10 =1 +10 NOTES 2,3, 4 AND &
NOTES

3 hhﬁ%dmhm“ﬂummmm%whm
surges, indicate engine control problems

4 Nﬂem“hhdmxmunﬁmypumdmmm not permitted below
military power.

5 Anruﬂmﬁmﬂmlmlpqﬂ}PSIiwﬂmiandiﬁﬁd operation for & period not
exceeding 1 minute after reaching idle.

6. 0il pressure fluctuations of +10PSI are acceptable if the average is within limits

7. At less than Og, oil pressure may drop as low as OPSI

8. For engine operation at military or above, oil pressure must increase 15PSI minimum above idle oil

pressure

10. Mavimum temperature limited to 30 seconds
1L Htﬁmnmmﬁnimﬂtglum

Figure 5-2
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AIRSPEED LIMITATIONS

Maximum airspeeds are shown in figure 5-3. Additional limitations may be imposed by external
stores. Limiting airspeed for operation of various aircraft systems are shown in figure 5-4.
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THE DESC AUTDMATICAILY LIMTS AFTEREUENER OPERATION TO ALLOW
UNRSSTRACTED THROTTLE MOVEMENT THROUGHOUT THE FUGHT ENWELDPE.

REEON 1 - DEEC LINITS INTTRATION OF AFTERBURNER SECMENTS
TO | THRU . SEGMENT 5 3 OCKED.

RESO0N 2 - DEEC LMITS AFTEREURAMER SECMENT TO SECMENT 1 OR
AOCKS SECMENT SHNLENONG

Figure 5-3
SYSTEM RESTRICTIONS

JFS LIMITATIONS

JFS limitations are shown on figure 5-4.
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SYSTEMS LIMITATIONS

]
AIRSPEED LOAD FACTOR
LANDMING GEAR
EXTENSION/RETRACTION | 300 XCAS (CLEAN OR MISSLES 1.25g
[(Minimize Sideshp) DMLY, WITH OR WATH-
ouUT OFT'S
280 KCAS (ANY CONRGURATION] 2.09
E——
FLIGHT WITH GEAR 300 KCAS (CLEAN OR MISSLES 1259
EXTENDED OMLY. WITH OR WITH-
ouT CFT'S 2.0g
250 KCAS [ANY CONPWGLRATION)
—
FLAPS DOWN 250 KMOTS 0.0 10 +4.0Og Load tactor
L
CANOPY OPEN
(INCLUDING WIND) &0 Knots
S—
INLETS
EMERGENCY POSITIOM Abowe 095 MACH 10w +4.0g
— E—
SYSTEMS
(— s
JET FUEL STARTER Maomum 10 ssconds (15 seconds i wmpersture below 0° Fl between FS
start mebabon and READY ght
Starter angagement time shal not excesd 90 seconds except. # & hot start oc-
s, the e may be enended 1o 150 ssconds_
Mirmmurn 10 $sconds beatween first engine at e spead and sngagement for
sacond angene Stat i the engne engagement Ume cxoaeds ‘30 saconds, wat
0 seconds before agan engagng o shutting down the FS
g === —
FLIGHT CONTROLS To msure the fight control bydrause fusd = Sfficanty warmn befors takcsol,
observe the ied worm up bmes for the comespondng lemparaturs rangs.
Temperaturs Tirne: (rrerutes)
+4~C (+40"F) AND P MNo restrecton
—4*C (+25"F) o +3°C 39°F) 5
-18°C I0*F) o -5°C [ +24*F) 8
-32*C {-28°F) w -19°C [(-8°F) 10
-46*C -50*F) wo -33°C -27*F) 12
Figure 5-4
BRAKES

The brakes are limited in the amount of energy they can absorb and dissipate in the form of
heat without damage. A measure of the amount of heat absorbed by the brakes is the kinetic
energy expended, measured in millions of foot-pounds. The amount of heat added to the
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brakes for each braking effort during a landing rollout or taxiing is cumulative and is a function
of the speed of the aircraft and its gross weight at the time the brakes are applied. The heat
generated in the brakes is transferred to the wheel and tire, and depending upon the severity
of the stop, can cause the tire pressure to rise to dangerous levels. Thermal fuse plugs within
the wheels are designed to prevent wheel explosion by relieving pressure from the tire when
the wheels attain a particular temperature.

Brake energy zones for flaps and speed brake extended landings are provided in figure 5-5.
Brake overheat occurs when the energy absorbed by an individual brake exceeds normal zone
limits. In the caution zone, fuse plug release is possible. In the danger zone, fuse plug release is
possible and wheel or brake damage may occur. Brake fires are also possible. In the extreme
danger zone, brake energies exceed all tested conditions and wheel or brake damage is certain.
The brake energy limit chart should be used whenever a takeoff is aborted, for flaps-up
landings, or when the pilot suspects that the combination of gross weight, IAS, and the number
of stops and decelerations will result in brake energies in the caution or danger zones.

HOLDING BRAKE

To avoid brake damage, the holding brake should not be set when cumulative per brake energy
exceeds 16.6 million foot pounds.
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BRAKE ENERGY LIMITS

EDE
MOTES:
1. SUETRACT &0 MRECENT OF THE HEADWAND)
COmDITIONS: CINPONENTS FROM THE NOWCATET AEEUST)
FLWFS X° THE FULL Tad Winil (ORSFTRENT WLET 3
SUIERNE EOENDED AOCED. =
SOO00 FT - 80 S F
2. RN TSNS BOTH LT AaiD BT SRaaE
AESIRE QUL ENERGT ACTUN DETERL TION
Y Y x

DAIASNEE: ESTIMATED 5 SUCTISENG TIPS (CLERING WTHIN CRE LR

IOF EACH (7R Sl S CONSDCET CUMULATRE
A0 THE RS TN, BT ARG Gl
AR TOGETHER WhEN E o SRE
PERATNG MM

:
£ s
g »
i
gg : d,'i .__I : — 28
i o= :
; g # 1=
» Y s ¥
' - - g
» 8 Saam s ”- _ug‘
! !gﬂ;é*!ﬂlmn--m et
-] ] 80 n | ¢

GROSS WDGHT - 1000 POUNDS
Figure 5-5
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EXTERNAL FUEL TRANSFER

An adverse CG condition may develop if STOP/TRANSFER is selected while fuel remains in the
external tanks. This condition develops as internal fuel continues to feed while fuel moves in
the external tanks. With pitch CAS off, external fuel transfer should not be stopped except in
an emergency.

NEGATIVE G FLIGHT

Negative G flight is limited to 10 seconds at all power settings.

PROHIBITED MANEUVERS
The following maneuvers are prohibited.
GENERAL

a. Spins
b. Zero G flight, except transient
c. AOA over 30 units with any of the following:
1) Fuel asymmetry (wing and CFT) over 600 pounds.
2) Fuel asymmetry over 200 pounds when the asymmetric missile load is 3 or more.
3) Air-to-ground stores, whether carried on the CFT, or on the wing stations, wing
mounted tanks or cargo pods. An exception is the LANTIRN pods, which are
limited to 35 units AOA.
4) Gear down.
5) LANTIRN pods.
6) Inoperative tank 1 fuel transfer pump.
With CFTs, no flight above 600 KCAS when Mach number is greater than 1.8.
With CFTs, above 600 KCAS when the Mach number is greater than 1.3, limit roll inputs
to one-half lateral stick with slow stick inputs, maximum of 90 degrees bank angle
change, and +3G maximum.
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ROLLS

Full lateral stick inputs in less than 1 second with LANTIRN pods.
Full lateral stick rolls in excess of 360 degrees.
Full lateral stick rolls in excess of 180 degrees initiated at less than +1.0 G or greater
than +3.0 G.
Rolls in excess of 360 under any of the following conditions:
1) Airspeed above 550 KCAS or Mach 1.4, whichever is less.
2) Any CAS axis disengaged.
Rolls in excess of 180 degrees initiated at other than +1.0 G above 500 KCAS or Mach
1.4, whichever is less.

NOTE

For all aircraft configurations not specifically prohibited
herein, with full CAS, mild to moderate rolls below 550
KCAS or Mach 1.4, whichever is less, are not limited by bank
angle change or initial G provided that the OWS limit is not
exceeded (voice warning activated). Without an operative
OWS, the unsymmetrical acceleration limits shown in figure
5-7 should not be exceeded. Longitudinal control
coordination may be required to prevent G excursions
outside these limits during the roll.

Rolls in excess of 90 degree with gear down.

Rolls at more than 20 units AOA, below Mach 1.0 with PITCH RATIO or ROLL RATIO light
ON.

Rolls with roll CAS on, above 475 KCAS below 12,000 feet, with abrupt lateral stick
deflection. Such rolls shall be performed with smooth lateral stick deflections. Close
formation flight in this speed or altitude region is not recommended.

Rolls in excess of 90 degrees with more than one-half lateral stick displacement at Mach
number greater than 1.8 at altitudes above 40,000 feet.
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WITHOUT OPERATIVE OWS

a. With wing-mounted tanks, cargo ods, or air-to-ground stores:
1) Rolls over 360 degrees.
2) Rolls over 180 degrees started at other than +1.0 G.
3) Rolls at less than 0.0 G above 600 KCAS.
b. More than one-half lateral stick with full or partially full CFTs, full or partially full
wing-mounted tanks, cargo pods, or air-to-ground stores or, above Mach 1.0, with
empty wing-mounted tanks.

CAS OFF

a. Operation above 600 KCAS with any CAS axis OFF or inoperative.

LANTIRN/SNIPER POD RESTRICTIONS

The LANTIRN Pod has been supplemented with the recent addition to the upgraded SNIPER
targeting and navigation pod. All LANTIRN restriction charts provide equal restrictions for
operations using the SNIPER pods.

®  Minimum set clearance for radar altitude autopilot hold in mountainous terrain
while n IMC is 500 feet.

NOTE

Mountainous terrain is defined as a vertical change that
exceeds 900 feet per nautical mile, which equates to a 15%
slope. This restriction only applies along the anticipated
aircraft flight path. Terrain that exceeds a change of 13,000
per nautical mile will cause CARA dropout and a flyup.

e Manual terrain following is authorized provided that the aircraft is kept within
system limits for any required fly up maneuvers. Increased vigilance at heavy gross
weights (above 68,000 pounds) is required, especially if pitch CAS fails as pilot
induced oscillations are likely.
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GROSS WEIGHT LIMITATIONS

The maximum allowable gross weight for flight or ground operations and landings is 81,000
pounds. The maximum allowable landing sink rate versus gross weight is shown in figure 5-6.

%CAUTION §

At heavy gross weight, avoid abrupt nose gear steering
inputs and make turns at minimum practical speed and
maximum practical radius. Avoid operations on rough and
uneven taxiways or runways. Failure to do so may result in
tire damage.

CENTER OF GRAVITY LIMITATIONS

During ground operations below 76,000 pounds gross weight, the forward CG limit is 22% MAC
(gear down). Add 0.5% MAC for each 2,000 pounds above 76,000 pounds gross weight.

Longitudinal center of gravity may be adversely affected by failure of internal transfer tanks to
feed properly. With a malfunctioning tank 1 transfer system and the wing tanks feeding
normally, the aircraft CG will shift forward until the wing tanks run dry and tank 1 starts to
gravity feed. This forward CG condition will increase aircraft departure susceptibility.

Without CFTs, the aircraft CG limit (gear up) is as follows:

a. With wing pylons —29.0% MAC
b. Without wing pylons —29.9% MAC

With CFTs, the aft CG limit (gear up) is as follows:

a. With air-to-air missiles or no stores on CFTs —29.3% MAC

b. With air-to-air missiles or no stores on CFTs and with LANTIRN pods —28.8% MAC
c. With air-to-ground stores on CFTs —27.8% MAC

d. With air-to-ground stores on CFTs and with LANTIRN pods —27.3% MAC
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ACCELERATION LIMITATIONS

With the Overload Warning System (OWS) operating, the maximum allowable acceleration is
continuously displayed on the HUD. The OWS tones indicate proximity to the maximum
allowable G (85% and 90% of design limit load) and the OWS voice warning indicates that the
maximum allowable G is exceeded. See figure 5-7.

With the OWS inoperative, the maximum acceleration allowed for flight in smooth or
moderately turbulent air are shown in Figure 5-7. Separate plots are provided for symmetrical
maneuvers (maneuvers without any roll rate) and unsymmetrical maneuvers (maneuvers with
an accompanying roll rate such as rolling pullouts, etc).

Maximum acceleration may be reduced by limitations applicable to a specific store as shown on
the External Stores Limitation chart.

EXTERNAL STORES LIMITATIONS

LANTIRN production Navigation pod carriage limits are shown in figure 5-8.

For airspeed, and Mach number limits, BAL refers to the limits shown in Figure 5-3 for the
specific aircraft configuration. For acceleration limits with OWS, BAL refers to the limit shown
on the HUD and indicated by the voice warning. External store limits other than BAL are not
programmed in the OWS. Where only a positive G limit is shown, the negative G limit is the
OWS limit. For acceleration limits without OWS, BAL refers to the acceleration limits shown in
Figure 5-7 for the specific aircraft configuration.

Only the external stores configuration shown in the External Stores Limitation chart (Figure 5-9)
may be loaded and carried. Additional stores will be added to the chart upon completion of
flight testing of stores configurations.

§CAUT|0N §

® Flares should not be carried in the left outboard
fuselage CMD station or in the outer row on the
left inboard fuselage CMD station when the
LANTIRN Targeting pod is installed.
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NOTE

Conformal fuel tanks must be installed when the
LANTIRN pods are carried.

Firing of the 20 MM gun is authorized. Inspect
the AN/ALQ-135 ICS Control Oscillator boxes (in
the gun bay) for external damage after each
10,000 rounds are fired.
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ALLOWABLE LANDING
SINK RATE

e " | x 0 = B n ® »®
ARCRAFT WEIGHT - 1000 FOUNDS

Figure 5-6
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ACCELERATION LIMITATIONS
OVERLOAD WA