The wind angle 58% is obtained either men-
tally or by use of the computer with step (g).
By applying the low of sines {o the wind
triangle of fig. 65 step (b) is as shown In
fig. &é.
Result: W.C.A. = —T7° (wind from lef)

Relative wind angle

we = 5% — 7% = 51°

GS =192 ki

1213 Delerminalion of Wind from Drift end Ground Speed

I drift and ground speed can be defermined during flight, direction and 1peed of the wind may
be caleuloted by means of the ARSTO AVIAT 610 and 815. In this problem the following parts
al the wind Irlangle are known:

Heading {T.H.)

Alr spoed (T.AS.)
Ground speed (G5)
Dirift (Dr)

Whan the glven parts of the wind triangle are studied |t will be noticed that neither one of the
two given sldes T.A5. and GS lles appotite the glven angle (drift), Therefore. the low ol sines i3
not directly applicable. ©On the computer the drift angle is included between air speed and
ground speed, Therelare, lo salve this problem the - sin scale musl ba rotated undil the angular
valua af drift is included as difference betweon the angle readings lying oppesite the air speed
and ground speed, Thereby the normal seting ks obtained again: wind speed and drift, alr speed
and wind ongle, ground speed and relotive wind angle are respectively opposite. Accordingly
the wind speed Is read fram the outer scale opposite the drift on the sine scale and the wind
direction maoy then be oblained from the relative wind angle and the true hecding. If, in prab-
lems of this kind, the ground speed Is less thon the alr speed the value of the relative wind angle
will be less than 90% |n the case of a fail wind the relative wind angle will be larger thun $0%;
therefore, the objuse angle must be read from the < 3in scale. The wind direction i1 obtained
at follows:

Salling:  Sef true heading over the M
afreralt  index _:._ _u"_.” !
rl an the bag
S e AVIAT, W (2707335
S¢i the hairline af the
doubile cursor over the re-
lollve wind angle — o the
lefi of the aircrali index in
the case of positive drift, 1o
fhe right of the alrcrafi
Indesx when drifl is nega-

five — on the black inner L

scale, et
Reading: Readwinddirection under Fig. &7

the halrline from the cam-

poss rose,
Example 1:

TH =310°

T.A5 = 700 K1

G5 = 17Akt

Oir =+ 7°

Required: Wind direction and speed

G5 smaller thon T.A.5: relative wind ongle less than 90%,
Dirift 1 wind from the leff,

a0

Fig. &8

Satting and reading procedure:

1. Turn <¥ sin scale unill an angular difference of 7 on this scale corresponds with
the interval between the speed 176 and 200, This is abloined when on the < sin
scale 407 js under 174 on he culer scale and 477 |5 under 200, respectively.

. Read wind speed 33.5 [t from the culer scale over the drif! of 7% an tha <X sinscale

3. Read the relalive wind angle of 407 from the 4 sin scale under the ground speed
al 176, (The acule angle is faken since there 15 o heod wind: ground speed is less

than alr speed,)
&, Set trus hedding 310° ovaer the alreralt index. Turn halrline af {he double indieator
tewards the lalt (wind from lafll] until the haieline coincides with 40° [relative
wind angle) on the black Inner scale. Then read under the hairline wind direction
270% (W) from the compass rose {fig, %),
Result:  Wind 270° 33,5 ki a Jige
L9 ]
Fig. 6%

Example 2:
Glvan: TH = 500 M [l

T.A5 = 190 ki =

GE =Bkt =]

Dr =-§ b

Required: Wind

G5 greater than T.AS., relalive
wind angle mare than 90°,

Relative Wind

-~ Angle (145%)

Orifr: wind fram the right,

Fig. 70

Far the salutlon fit angular differ-
ence of 5% betwean 190 and 218,
{Far convenience it |s advisable
to set the hairline of the cursor
aver 218,)

Resuft: Wind speed = 33kt
felative wind angle = 145%
‘Wind direction = 195°
Wind 195%/33 ki

&1

e




12.2.4 Calculation of Drift ond Ground Speed

Given: TH Required: Dr
T.A5. G3
Wind

In practice the selutian of this problem (DR navigation by compuiotion) by means of the com-
puter |s of litlle Importonse. This |3 particularly frue If several true headings are flown in
succassion (&, g. when bypassing a thunderstorm). In this cose it is easier to salve the whale
prablem graphically on the chart since, even if Dr and G5 have been calculated with the
computer, the DR positian will be determined by plafting the headings and distances in fhe
chart anyway.

In galving this problem by means of the ARISTO AVIAT 810 and &15, the law of sines canne! ba
directly applied, just as In the case of wind defermination from DR and G5, since the given angle
{relative wind anglo) does not lie oppetile one of the given sides (air speed or wind 1peed), but
is Included bolween them, For the salutien the relalive wind angle must be fitted betwoan the
wind spood and the oir speed, Then fhe drilt is read fram the < sin-scale under the wind speed
an the ouler scale, and the ground wpeed over the refofive wind angle. For convenience if is
advisahble 1o start with setting ihe relative wind angle over the air speed and then o add 1a the
former the angular volue which Is read under the wind speed. Repeal this by trial end error
methad until the correct angle s found,

Example: TH120°
Glven: TH =120°

T.AS, = 210 ki

Wind = 250726 ki

{Relative

wind angle = 1307 Drift

Reguired: Dr and G5

Salfing: The relotive wind ongle of 130° ) ;
Is fitled betweaen 26 (wind speed) Relctive Wind Angle
and 210 (T.AS.) If 135" s under Fig. T2
210 and 5° b under 26, Then G5
of 227 ki rend over 130%

Tesilt: Dr = =5 {wind from right)
G5 =217 K

12.2.5 Calculation of the Crass Wind and Course Wind Components

When taking off from or landing on a runway It is in many coses impertant to know the cross
wind andlar head or foil wind compenents. For the salution by means af the ARISTO AVIAT
the angular difference between the wind direction and the frue direction of the runway
Is first determined.

Sefting: Set %07 on the & sin-scole under the wind speed on fhe outer scale.

Reading: Over the angular difference between wind directicn and direction of the runway on
the & sin-scale read the cross wind camponent frem the spesd scale and over the
complement of the angular difference read the head or loil wind component.

42

Example 1:

Direction of runway 265°
Wind 330730 ki

Wind angle 45° {head wind!)
Camplement of wind angle 25°

Crows wind componant 27.2 ki
Head wind componant 12.7 ki

Example 2:

Direction of runway 075
Wind 200740 ki

Wind angle 125° {lall wind!)
Complament of wind angle 35°

Result:

Cross wind compoanent 32.7 ki
Tall wind componant 23 ki

Cross Wind
Component

Heod Wind
Component

Fig. 74

|

Fig. 76

, Cross Wind
\ Companent

Fig. 77




112.6 Calculation of Drift from Beam Displacement (Z,)
or from Cross Wind Component (V)
{Pressure Potlern Mavigation, see par, B.1)

PLOP -

¥n

Fig. 78
Glven: Gross wind component (V) and G5
Requiraed: Drift

As will be seen fram fig. 78 the drift may be determined by means of the law of tines:

GS M
tin 90° sinDr

Exomple 1;
Glven: Vo =+ 20k
G5 o 205 ki
Roguired : Dyl
Rosuli; Drily - 8%
Example 2:
Glvoen: Beom displacemen N
Z o Mk Jis
G5 = M0 kt e
Time elopied between the
measurements of Devalues bﬂ. Fpe
%0 mi
n Fig. 80

Required:  Dirift

Fram Ihe ground spead compule the distance flown between the point where the measure-
mants wore foken (315 MM, see par. 8.2.3), Then calculate drift using the law of sines.

Hesult: Dirift. 4+ &°

12.3 Calevlation of Departure

Deporture Is the distance expressed in noutical miles between twa meridians o1 a glven latitude,
The opproximation for fhe calculation of deparfure is:

Departure = difference in longitude A1 {in minutes) » cosine latitede ¢,

ar, written as a proportian: Departure Al
o5 7 g
Departure Al

sin (707 — ¢ = e

Ak

Example: Compute depariure between 5°E
and 8%E af 54 °N
Al = 3" = 180'
FO° = p = B0° — 54° = 367

Resuli: 106 MM

Fig, B1

1.4 Calculation of the Conversion Angle {C.A.)

The approximate formula far finding the canversian angle is:
C.A = 1/2 differance In langitude 2 | % sine of mean lotitude a8
ar writlen as a praportion: CA 12 4l

sing  sin 900

Exomple: Locallen of tfransmitter Lal 51 *N
Long B“E
DR position of alrcraft Lot 533 2N
Lang & "W
Qifferonce In longilude 12*
(hence 1/2 A1 = &%)
Mean laflude 52¢

Reauli: Coh, - 4,7

Fig, B2

125 Caleulation of True Boarings

Given: - Relative bearing and |rue heading.

Required: ._.":._.n w_‘v._ulzu ol statlan from A/C and true bearing of A/C from station {to be
platiad),

Sefting:  Set TH on composs rose aver the airerafl index. Turn halrline of deuble indicotor

uqm_rm_n._u angular value af the relative bearing en the black inner scale marked 0%

la ¥

Reading: Reoad under the halrline from 1he compass rote the irue bearing of statlon from AJC
and under the athar hairline af the indicater read the true bearing of AJC fram
statian,

Example: Relative bearlng = 2347
TH = 78

Resultt  True bearing 32
1o be ploftled 132° TH

True Bearing of A/C
- from Station

fc’

e
True Bearing <

of Station fram A/C

Fig. B3
45




13. Glossary of Movigational Terms
Altitudes

a) Absolule Altitude is the true ollitude of an aircrall gbove ground.

b} Density Altitude is the altitude in the Standard Atmosphere corresponding fo the fiight
level density.

c) Pressure Allitude is the alfitude in the Standard Atmosphere corresponding lo the flight
level alr pressure; It is Indicated an the pressure altimeter with its subscale set to 1013.2 mb or
29.92 Inches of mercury.

d) @NH Altitude is the altitude indicafed by o pressure allimeter with its subscale sel to the
relovant QMH,

e} True Altitude is fhe height above a fixed datum (usvally medn sea level),

Compressibility Error

Is the error caused by the fact that the cir I3 a compreszible g, This error otfains appracleble
values only af speeds higher than 200 ki and in higher altifudes,

Dreift

i tho angular difference between the heading and the trock made good.

D-Value
Is the difference (uswally in feet) between the obsolute and the premsure allifude,

Isohypses
Cantour lines in 500 mb weather charts with 2001t intervels betwean lobaric surfaces,

Muoch MHumber
Is the ratio of true alr speed to the speed of sound.

Pressure Pattern Mavigotion

I+ a system of navigaflon based on the distribulion of the atmaspheric pressure befweean tha
palnl of departure and the point of destination. Its typical applications are the minimum flight
poth, the single heading flight and the determination of the beam displacement and drift in
flight by cemparisan of the absolule allitude, o shown on the radio allimeler, with pressure
altitude.

Relative Wind Angle

Is tha angle between the direction fram which the wind iz blowing and the direction into which
the alrcrafl |8 heading

Speoads

a) Indlcated Alr Speed (1.A.S.) Is the reading of a particular air speed indicator,

b} Rectified Air Speed (R.A.5.) or Calibrated Alr Speed (C.A.5.) is the indicated air
speed corrected for instrumental and installation errors.

€) True AirSpeed (T.A.5.} s the air speed relative to the surrounding alr undisturbed by the
alreraft’s motion, It is determined from the reclified (calibrated) air speed by applylng a cor-
reclion for the density'error and — of higher speeds — for the effects of compressibility, The
density erfor Is caused by deviation of the flight level pressure and temperature from the stan-
dard sea level values upon which the colibration of air speed indicators is based.

&b

_— -

d) Effective True AirSpeed (E.T.A.S,) is used in pressure pottern navigatian for determining
the beam displacement (Z,) whon o change af heading has eccured between the two sebs of
altimeter readings. First the alr distance, i, &, the direct distance between the Dr or greund
positian af the first set of altimeler readings and the air position of the second set of alfimeter
readings, Is measured, Then, this value is divided by the time elapsed between the two set of
altimeter readings fo ablain the effective frue air speed,

e) Ground Speed |5 the speed of an alreralt aver the earfh's surfoce,
Tracks, Courses and Headings

a) True Track (Course) Is the angle between true north and the path of an aircraft over fhe
ground. Required Track |s the direction which an aircraft is inlended to fallow, Track Made
Good (T.M.G.) Is the actual path aover ground covered by an aircrall.

b) True Course - Co (T}, or Trua Hoading - T.H., « is {he aongle betwean true north and the
lengitudinal axis of an alreraft,

c) Magnetic Course - Co (M), or Magnetic Heading - M.H. - is the angle between magne-
tic narth and the longitudingl axls of an alreraft, The angular difference between the rue and
fhe magnelic heading |5 the Yariation.

d) Compass Course - Co {(C), or - Compass Heading - ©.H. - is the angle between the
directlon of magnelic north an the compass cord and the lenglludinal axis of an aircrall. The
angular difference belweean magnetic and compuss course or heading is the Deviotion coused
by tha Inllusnecs of magnatie Melds in the alrerall sther han that of the earth,

Wind Angle

I3 the angle belwaean tha dirsction fram which the wind s blowing and the direction ol the
required track ar the frock made good,

Wind Correclion Angle

Is the angle between the required irack and the heading 1o be slearad, In identical wind irjongles
the wind carrection angle has the same numerical volue os the drift but the opposite sign
(e g, W.C.A, 4, when the Drift is Porl, | &, minus),

&t




