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WELCOME

Welcome to FS Acatleminstruments for Prepar3D.

The course isomprised othe Video Series, 8cenariogn P3D& this Manual.

The manual is laid out in the order suggested for completing the course. It will take you
through the video series and-game scenarios in the optimal order.

The Vidéeries can be found under FS Academy wil
your main Prepar3D folder.

Thescenariosare organisedn theLoad pageinder theTUTORIAL&Ategory within
Prepar3DSorting by Scenario Title will group seenariogogetherin their correct order

They have varying levels of difficulty. Briefings are contawtach this manuaand provided
at the beginning of eacécenarioYou can favourite the missions with the star button to
make them easier to find later.

The skills you will learn from FS Acaderoy Instrumentsre transferable to almost any
aircraft, from a Cheroke® a Jumbo Jet, theastrument scan and techniques dhe same.

Eachscenaridoegins with an aircraft assigned to you, but you can sedeichever aircraft
you wish from within Prepar3D. Although be aware that not all aircraft in your library will be
appropriate for mission use.

Let 6s get startede
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VIDEGINTRODOOIT

Watch this video before procBeglMipieo Series can be found under FS Academy within your ma

Prepar3D folder.
Before we get started on learning how to fly on instruments, let's discuss why we might need

to do this.

On a day with clear weather, flgian aeroplane by looking out of the window is simple. You
can depatrt, fly down the coast, turn overhead your friend's house and stop off somewhere
for a burger, all by looking outside.

An instrument rating might seem pretty irrelevant, until you see kbads rolling in.

It doesn't take much for the weather to be below the regulatory limits for visual flying. A
cloudy day can keep you grounded very easily. You either sit on the ground hoping for
improvement, or you fly under Instrument Fligtules (IFR). To fly IFR, you need an
instrument rating.

Airlines will file their flights as IFR as a bit of rain shouldn't keep a jet full of passengers
grounded. If you're aiming for the airline world, an Instrument Rating will be essential. This
course $ intended to help you on your way.
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VIDE@EIUMAN RMT

It only takes a quick look at some optical illusions to remind you that our human brains can
easily be misled. There are a whole range of physical sensations and visual illusions that can
lead you towards danger, so let's have a look at some of them that can give you trouble when

flying.

The illusions we have just seen can be very convincing. They have caused many accidents
over the years, so we study them so we are prepared to defganhst them.

lllusions can come and go as your flying career progresses. For example, a new pilot may not
KIS GKS ARSEF 2F | WadlyRINRQ Ndzygl e e&Sax
whereas a grehaired experienced captain might get caughtlate at night on the fourth

flight of the day.

Our balance sensors are located in the depths of our inner ears. They usually serve us well,
odzi OFy ©6S fSR l[FailiNlre gAGK2dzi y2GA0Sd ! a 4
ears initially senséhe turn as the motion induces a current in the fluid. But eventually the

fluid has accelerated to full speed, and accelerates no more, meaning there is nothing to
detect by the tiny hairs that lay in the stream. Once the turn finishes, the fluid is deeedler

back the other way, again inducing a current in the fluid. So now you have stopped turning,
but your ear senses a strong turn, confusing you into a dangerous predicament.




VIDEG RULES OF THUMB

Flying can get complicated. To help you ¢hsdoad, there are a range of helpful quick
Ot Odzf FiA2ya G2 KSfLI €2dz 2dzi® [ SGQa KI @S |

DISTANCE TO HEIGHT DISTANCE x3

This is problaly our most used rule of thumlt works for long ranges, such as whkebegin
a descent from cruise altitude, or to check your progress as you near the beacon.

In light aircraft then this rule is basically all you need. For larger aircraft with higher inertia,
you also have to account for the distance it will take to redpeed. In most practical terms,
GKA&a YSIya WI RROnyJoyburdistaric®d> & dzOK | & p

3 DEGREE DESCENT GROUNDSPEED x5

Easily worked out and highly useful, the Groundspeed x5 rule also works at long or short
ranges. If we had a stromgilwind on approach and did not adjust for it, we would be

covering ground more quickly, so our rate of descent would still take us down the glideslope
in the same amount of TIME, but as we have travelled further in that time, we might have
overshot the aport! Basing our rule on groundspeed solves this problem and takes account
of any head or tailwind.




RATE 1 TURN 10% AIRSPEED +7

With a small aircraft you will be flying pretty much everywhere at almost the same speed,
typically 100 knots or so.n©e you work out that 17 degrees of bank gives a rate 1 turn, you

will use this number over and over. Also, you are assisted by the tordioator, which
AYRAOIFIG0Sa NI OGS m Gdz2Nya ¢KSy | gAy3a A& G2dz0

For larger aircraft, which kia no turn ceordinators and go through significant speed

changes throughout a flight, you will be calculating for a few different speeds. If your answer
comes up at more than 25 degrees of bank, disregard your calculation and just use 25
degrees, as this considered the maximum bank angle for flying procedures. In the cruise,
rate 1 turns are a little excessive for passenger comfort, so make your turns earlier and with
more like 10 degrees bank when cruising in an airliner.

TURN ANTICIPATION 1% GROUNRPEED

Most useful when a large turn is required, using 1% of your groundspeed is best suited with
mediumtlarge aircraft. Throughout thgcenarios/ou will fly, try to calculate when to turn,

but remember that this will be very conservative unless a vegg [zhange of direction is
required.

LEVEL OFF 10% VERTICAL SPEED

Mostly of assistance in smaller aircraft, using 10% of your vertical speed can give you a
smooth, controlled and comfortable level off. Airliners typically use Flight Directors on their
instruments to guide you even more gently, but this feature is usually not found on smaller
aircraft.

Be aware that ICAO stipulate some restrictions on vertical speed. In European airspace, if

there is traffic nearby as you reach your desired altitudey tmpose a limit of 1500fpm for

the last 1000ft of climb. The UK have slightly different rules, where you are to reduce your

vertical speed to 1500fpm earlier, for the last 1500ft of climb. They also impose a minimum
rate of 500fpm in controlled airspacehe FAA impose different rules again, so for maximum

realism, look into the restrictions in place for where you intend to fly.

There are more of these quick calculations out there, but we are covering the important ones
for our purposes. They all get esxsiith practice.

There are more of these quick calculations out there, but we are covering the important ones
for our purposes. They all get easier with practice.
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SCENARIBASIOIC

Duration 10 Mins

Welcome to your first practicllyying assignment of FS Acadeqr®n Instruments.

The Manual and Video Series can be found in the FS Academy folder in your main Prepar3D
folder.

Lesson Plan:
Takeoff from RWY 26
Climb to 2000ft
Level turn to the Right
Climb on HDG to 3000ft
Speed changes
Descending turn
Rate 1 turn

Consider keeping the gear extended for this flight, as it will help with decelerating to 70knots
more promptly and avoid the frequent sounding of the Gdya warning horn.

You will depart Bournemouth from Runway 26 and climb straight ahead to 2000ft. Then we
will begin by making a level turn to a heading.

This lesson is designed to ensure your basic flying are up to standard, before we progress
further into the course and start to introduce more complicated actions. If you are out of
practice, it is worth spending the time now to ensure you have spare capacity to take on new
information as we start to look at Radials, VOR tracking and Holding in ladesless




VIDEG MAVIGA IADDS

The highways in the sky are marked out by radio beacons. Understanding the basics of how
they work and learning how to use them will be an important step forward.

As you can see, the Navaids themselves arpamticularly complex. We have the benefit of
decades of development and improvement of instrumentation and reliability.

It is important to remember the sequence of events to Tune, Identify and Display your
navigation aids, as a mistake here will send ybthe rails and into a very confusing and
dangerous situation.

Now we know what there are and how they work, we need to learn what to do with them.

VIDE@EADIO NBATION

Our instrument flying will usually take us to, from and overhead Nav8idsQa f S| N} K
do this easily, accurately and reliably.

a4 gAGK lye aGSLI Ay GKS O2dzNESZI AT a2YSGKA
clearly in your mind before we progress. Using Navaids is often a sticking point with new
students,so there are many resources available to assist with this crucial step.

2S gAfft 0SS LWzidAy3a oKFEG 6SQ@S € SIFENYSR Ayid?2
feel ready.
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SCENARARADIAMGATION

Duration 10 Mins

Lesson Plan:

Takeoff
NDB: Find your radial, track to station and leave on radial 090
VOR: Find your radial, track to station and leave on radial 180

In thisscenarioyou will put what you have learned about Radio Navigation into practice.

WegAff RSLI NI al yOKSAGSNI IyR aSS K2g 6S Ol
at night, but as you will notice, it makes no difference to techniques we use for instrument
flying.

You should be beginning to get comfortable with instrument flymgpa need spare
capacity to watch extra instruments such as DME-teasl and VOR needles, in addition to
the regular operation of the aircraft.

Reference is made to the OBS (OBwa@ringSelector), whilstnany aircraft arditted with a
HSI, which is merconventional and easier to interpret. An OBS remains available however,
used through the NAV2 radio if you wish.

In our video on Radio Navigation, we looked at how to Tune and Identify Navaids. The
process for this isTUNE; IDENTIFYDISPLAY

In thismission, the Navaids have been tuned for you. They are:

MCH NDB: 428.0

MCT VOR: 113.55

Listen to the Ident for each Navaid as you use them:

MCHNDB == [ --P K Xod

MCT VOR "/ =" /'
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NDB TRACKING

[ SGQa NBOGASSg K2g (G2 GNIFX Ol G2 2N FNRY |y bbj.

To find your current RADIAL (Your location FROM the NDB), TURN the ADF compass card to
match your current HEADING. The TAIL of the needle will be sitting on your current radial.
After takeoff, we will turn the ADF so it matches our HDG of 240. The nektie sat on

240, which makes sense as we have just flown AWAY from the beacon on its 240 radial.

The needle points directly to the NDB, so to fly TO the beacon, follow the needle.

To LEAVE the NDB on a particular radial (090 in this mission),aas gbout to pass
OVERHEAD the NDB, turn to the radial you want to fly. For us, we will turn to heading 090.
We will pas®verheadthe NDB and will be flying away from it on the 090 radial.

We have left the NDB (MCH) on radial 090. We fly away froairfhet for a short while, to
give us some distance to set up for the VOR section of the mission.




VOR TRACKING

Next we try a similar exercise with a VOR (MCT).

To navigate TO the VOR, we turn the HSI Course dial so that we CENTRE the needle with a T
arrow.

After having done this, by turning to the heading shown at the TOP of the HSI dial, we will fly
TO the VOR.

As the VOR and NDB are located close together, and because we have left the NDB on radial
090, we find ourselves on roughly the 090 rad@hfthe VOR. Turning the OBS to centre the
needle with a TO arrow puts heading 270 at the top of the dial. If we fly 270, we will track TO
the station.

However, our position changes slightly while we are turning, so as we begin to head back
towards the V@, we should then REENTRE the needle, still with a TO flag, to give us an
updated direction to fly.

To leave a VOR on a particular radial (180 in this mission) we do the same as for an NDB.
As we are nearly OVERHEAD the VOR, we turn smoothly toioed dadial (180). This
should put us in roughly the right place, from which we can make some fine adjustments.

Once tracking FROM the VOR, we can turn the HSI to put our 180 radial at the TOP with a
FROM flag.

Leaving on the 180 radial to about 3 EMill complete the mission.

O




VIDEWBEPARTURE
b2¢ 6S |y2¢ K2¢g G2 3ISG G2 6KSNBE ¢S ySSR (2

Any IFR flight will, of course, begin with a departure. These procedures are standardised so
that everyone follows a route from a seimber of agreed routings. This has many benefits

such as reliable noise reduction for the surrounding areas and greatly simplifying ATC
AYyaiuNdzOGA2yade LyadSrR 2F !¢/ NBldsSSadAay3a (K
turn right track 268, crossirga 9 mMn G onnn¥ld 2N  6020SXDPpé
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Our charts are in basically the same format as any other. They all follow roughly the same
layout, as they are all communicating the same information.tiéhgrinted on paper or
displayed on a tablet computer, charts are always to be kept close to hand for quick
reference while flying.

¢KS OKIFNIia dzaSR Ay ( Khags P2 dZANEN LINBSY ik VOF HzR&S
you can access them+inght by using thé3DKneeboard.
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Charts%20Pack.pdf

SCENARIDBPARRIE

Duration 15 Mins

Lesson Plan:
Depart RWY 14
Fly the POL 2X SID

In this mission you will fly a full Stand&rgtrument Departure (SID).

In our lesson on Departures, we looked at the POL 2X from Leeds Runway 14. We will now apply
learned and fly the full departure.

You should be getting comfortable with instrument flying, as you need spare capacitghcewaa
instruments such as DME readts and VOR needles, in addition to the regular operation of the airci

Be aware that flying a slow aircraft such as our Maule, instrument flying can seem to be happenint
motion. This is good for training,dzic A G A& (02 06S NBYSYOSNBRI | &
when you try something faster.




EGNM RWY 14

LEEDS BRADFORD, UK DEPARTURE
POL 2X

APP133.125

DO NOT CLIMB ABOVE 7000 UNTIL CLEARED BY ATC |ILEF
110.9

D2 ILBF

D14 POL
3000

POL RO83

D10 POL
4000

|
112.1

D2 ILBF - RIGHT POL R083 - D14 POL 3000 - D10 POL 4000

Remember you can check your charts (and briefing) at any time in the mission usiB@the
menu Also

VEHICLE KNEEBOARDBRIEFING
2SQff Ffte GKS {L5 dzydAf ¢S NBFOK mn 5a9 TN

After takeoff, continue trackingtraight ahead, adjusting for the light wind from the left.
Begin a climb up towards 5000ft, which you should maintain once reaching.

We continue on the runway track until we hit 2 DME from the ILBF station, which is tuned
and displayed on NAV2 on the Dbtx.

More sophisticated aircraft will display multiple DME readings at once, but in the Maule, you
can only see one at a time.

So, once we pass 2 DME, we have no use for the ILBF DME anymore, so we select R1 (NAV
Radio 1) on the DME receiver, topliy our distance to POL, which we use for the remainder
of the SID.

NE




BEADEN XWNG

As most SIDs are designed for larger commercial aircraft, the 2 DME turning point is slightly
too early for us in our Maule. Turn at 2 DME anyway, to comply with the SID, but beware tha
GdzNYyAy3 KSNB 62y Qi Lizi dza 2y (GKS Ayoz2dzyR i
make your initial turn slowly and track to POL VOR on the 263 INBOUND, by cenkif8ly the
needle.

VIDEG HOLDING

¢/ A&adzS Wissighdd fakeff infedtdHelp fo educe delays inflight. However,
they cannot be avoided completely and there are many reasons why we may encounter
delays while already in the air.

Few concepts cause as much confusion for students undertaking thaimaestrRating as
hold entries. But it does not need to be so.

¢tKSNBE IINB | KIFIYyRTdzZ 2F Wal 3A0Q G§SOKyAljdzSa
direction you are approaching it. The technique suggested in this course is the preferred
method of many,blt 2F O2dzNES AT Al R2Sa y2G WOt AO1
which can be found online almost instantly.

Once you have the hang of it, it can become strangely satisfying to have conquered this
essential skill.

oAt ‘ Hold Entry

Most holds have rightrns. If you encounter one that is to the left, simply mirror the whole
picture. Again, this is a crucial step and needs to be understood before progressing further
into the course.

NJ
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SCENARIGI@LDING

Duration 40 Mins

We will nowintroduce holding pattern entries. It is not uncommon for students to take a while

3SG G2 ANARLIA ¢gAGK (dKAAZ a2 AF &2dz adl NI
nearby Southampton (EGHI) in the UK and are using the |ILSoafead the information about oul
hold.

It shows that the hold is based on SAM VOR, with RIGHT turns and has an inbound leg of C
degrees. The minimum holding altitude is 3000ft.

The mission begins with the Autopilot maintaining 3000ft and flying wedsvEouthampton VOR
SAM, which is tuned to your NAV1 radio. At first the Autopilot will keep your hands free, to
imagining the hold a little easier.

Between each type of entry, we will leave the SAM VOR on a heading and track out for a co
minutes. This will give us enough space to turn around again and set up for the next entry.




We will cover the 3 holding pattern entry techniques in this mission. To assess which entry v
require from the direction we are approaching, we use the follomiathod:
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When tracking TO the station, Imagine the HOLDING FIX is at the CENTRE of your HSI.

Now imagine your INBOUND COURSE (021), stretching out from the centre to 021. This giv
basic orientation of the hold.

From this we can imagine the holdth its right hand turns and as we ALWAYS approach from
BOTTOM of the dial, which entry we will need to make. In this case, we are in the DIRECT €
sector, so will make a direct entry.

Of course, use another method that you find one that is e&sieork with.

Remember you can refer to this briefing at any time during the mission by using the P3D me

VEHICL-E KNEEBOARIBRIEFING
DIRECT

Fly OVERHEAD the SAM VOR
TURN to OUTBOUND LEG
1min¢ INTERCEPT INBOUND

Direct Entry

=)
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Fly OVERHEAD the VOR
Track to 30 DEGREES away from OUTBOUND LEG
1 Minute¢ INTERCEPT INBOUND LEG

deardrop Entry




PARALLEL
Fly OVERHEAD VOR
FIyPARALLEL and OPPOSITE to INBOUND LEG
1 minuteq INTERCEPT INBOUND LEG

Remember that unlike the other entries, a parallel entry will NOT put you on the
inbound leg, you have to continue turning and INTERCEPT the inbound course.




VIDEBOME ARCS

Much like holding, a DME arc cantbeky to grasp at first, but once you have your eureka
moment, it becomes simple forever after.

One of the risks to you while you concentrate on maintaining your arc is to lose track of how
far you have progressed and keep going around for too long. Reengou are at the tail of
the needle.

6s 228 Tas 224 VORO4R-Z
25477

P

DME arcs are unlikely to be seen without also being accompanied by a beacon. It is the
needle towards this beacon that provides our needle and therefore our guidance around the
arc and our bearingA VOR is displayed on th#S (when fitted)which does nohave a

Wy SSRE SQ | & Zdinekasierdd they pfodide larbeasy to read needl¢he
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SCENARADBHIE ARC

Duration 15Mins

Lesson Plan:
Join a 4 DME Arc Clockwise
Easy Checkpoints
Medium Checkpoints
Complete Arc

b2g ¢SQff GNB Fte8Ay3ad | FdAf 5a9 !

We begin with the Autopilot flying the aircraft towards Leeds Airport NDB.
NDB and DME are already tuned for you.

DME ARC with RIGHT turns: Point the ndelBHT
DMC ARC with LEFT turrRoint the needle LEFT

Use the 1% Ground Speed rule to find when to begin your turn. At roughly
ground speed, you should begin your left rate 1 turn at 4.9 DME.




