When setling the temperature its algebraic sign mus be observed. For clarity enly
the values 20% 40°, elc. ore numbered. By aid of the 5%-lines one degres can

. be estimated. On fhe alfitude scole every interval represents 1000 ff: Infermediale
volues can be located 1o 100 ft by estimate. On the metric altifude scale each interval
represents 200 m. The tweo pressure alfitude scales, In conjunclion with the index
hand, facilitote conversion of M1 fo km ond vice versa.

Example;
Given: Rectified air speed (R.A.5.)
170 ki 194
Corrected outside alr temperg-
fure =3"C
170

Pressure altitude $000 ft
Required: True air speed (T.A5.) _JM
Rosult:  T.AS. = 194 ki _Hﬁ

Fig. 27
230

Fig, 78

9.1.2 Calculation of Rectified Air
Spood (R.AS.)

Given: True alr speed (T.AS) = 230 ki
Ctside air lemporature —31°C
Pressure altiiude &B00 m

Regquired: Rectified alr spaed (H.A.5.)
Temperature correction —5%
C.OAT, —26°C

Satling: Az In par, 8.1.1

teading: Read rectified air speed from scale (c) oppesite frue alr speed on the odjocent weal
Result:  R.ALS, = 160 ki

9.4.3 Campressibility Correction

Compulations of true gir speed with the ARISTO AVIAT 617 and &18 disregard the error due fo
compressiblility of the aimosphere. Such errors only foke on major proportions at ipeeds above
200 ket and In higher altitudes. The calibration of the gir speed indicator takes the eflect of com-
prassibility ot sea level inle account. Alrcroft flying at speeds that make it necessary lo compen-
safe for compressibility usvally carry special correction tobles or speed diagrams in which the
correciions are Incorporafed. These correction fobles or diograms, compiled by builders of
aircralt from data collected in trial flights and furnished together with the performance curves,
enable an accurole determination of the frue air speed corrected for compressibility, There
are alse now available irve air speed Indicalors which sufomalically register the frue air speed
correcled for compressibility. Still another approach is offered by the machmeter installed in
|et planes, and consists in solving for the true air speed from:

True Air Speed

o]
Tach Murber= Speed of Sound

In the absence of better facilities, the correction factors for various speeds and altitudes can be
determined from the following table:

o

Pressure Altitude Reciified Alr Speed in ki

in ft 200 250 300 350  4D0 450 500 550
10,000 1.0 1.4 0.99 0.9% 0.98 0.98 087 0.97
20,000 0.99 0,98 0.97 0.97 0.98 0.95 0.94 0.93
20,000 0.7 0,96 0.95 0.54 0.%4 0. 0,90 .89
40,000 0.96 0.94 092 0.20 0.90 0.87 .87 0,86
50,000 0.93 .90 0.87 0.86 .86 0,84 0.64 0,84

To find the true air speed corrocted for compressibility, the carrection factor is read ogains!

the roctified alr speed and the pressure alfilude from the feregeing table. The Irue air spesd
eomputed as usual (see par. 9.1.1) is then mulliplied by the correction factor. The result wi
nat be sirictly accurate, since it disregards the variation of femperabure ot flight level {Pressure
Alfitude) In comparisen with the standard almosphere,

Exomple: Rectified air spend 320 ki
Pressure allilude 20000 ft <¢p
Observed outside alr fempor-
alure —&

Estimated T.A5. 430 ki (for ob-
faining temperalure correcilan). =

Tamperature corrsction —17% \._u\..u_
Le
£petl

Add ihis valua 1o the abiarved

sulside tempaeralure la oblaln P

tha corrocted oulside alr lem- Fig. 79
paralure —23°C.

True oir speed (withoul camprass. corr.) 440 kL.
Carrection foclor 0.97,

0.97 % 440 = 427 ki (Irue air speed corrected for compressibility),
9.1.4 Calculation of Speed of Sound and Mach Mumber

From the relation betwaen Mach number, true oir speed ond speed of sound mentloned in
par. 9.1.3 any ane of 1he values may be readily ablained from the alher two given ofes

#.4.4.1 Mach Mumbar

For the datermination of the Mach number there ore iwe marks on the scoles appearing In
the window for air speed calculations, one af which s labelled M (km/h} In the window for
pressure altifude in km and the other labelled M (ki) in the window for pressure altitude in ft:
the M (ki) mark |s best found by turning the Inner disk anti-clockwise starting Irom zero on the
ure allitlude scale,

_n:u_&
Sel correspanding mark
M (km/h) or M (ki) against oul- F.
sida femperature {C.O.AT.} ot
flight altilude. A
Reading: Read under frue alr speed on mﬂm.__....._n_
ouler scale the Mach number o "
fram the ratalable seale (c). Fig. 30
Example: True alr speed 420 ki, outslde temperature af flight altijude — 35° C.
Rasult: Mach number 0.7
K1l




§.1.4.2 Speed of Sound
T.AS.

Since the speed of sound changes with the lemperature and C; = i presses the relation

batween these foctors, the speed of sound can be found by setfing the M (ki}-mark or M {km/h}-
mark opposite the outside temperature as in the per. §.1,4.1.

Selting: Rospective M-mark  opposite
C.0.A.T. at flight level.

Aeading; Opposite the mark @@ of the
minule scale read the speed of
sound an 1he stalionary outer

scale.
Examplo: C.CLAT. of flight level — 35° C.
Result: Opposite gy read the speed of
sound S00 ki,

2.2 Caleulation of Alr Spoed with ARISTO AYIATIET 847

Alr speed computation, at high speeds and at high altiitudes, is simplified with the AmSTO AVIAT-
JET 647, Alr compressibliity Is avlomatically taken inte account and the increase in ouhide tam-
perafure, rosulfing from compressibility-heating, can be read in the aperiure TEMP. RISE. The
frue oulslde temperature can therefare be derived, From the initiol tetting of CAL. AIR SPEED
agalnst PRESS. ALTITUDE, the Mach numbaer iz apparent, To read true air speed a further
selling of the rolating Index sulfices.

#.2.1 Caleulation of True Air Speed T.A.S.

Known: Indicated air spesd Ve (C.A5) In ki
Indicaled temparature, "C
Pressure altitude in f1.

Required: True oir speed T.AS.
Mach number
Temperature rlse
Correcled outilde femperature.,

Sefling:  Sef Indicated air speed C A5, In the grey edge-field 1o the pressure altitude on scale
(1). Bring the three line indicator over the intersection of the reference spiral and the
temperature curve (i) for the indicated temperature.

Mote; Rotary Indicalors ore avoilable for Ct = 1.0, 0.95 and 0.8, Cr Is the coefficient of
temperature recavery. The solid lines are valid for the standard otmospheric tam-
perature al approximately 35000 ff., —56.5° C. The dofted lines refer lo standard
temperature at sea level, +-15% C. For Cr = 1.0 the single intersecting line of the
rotary indicator is used,

Reading: Read frue cir speed on the TRUE AIR SPEED scale (x) under the rofary indicalor,
Beneath the Index line of the rotating indicator read temperature increase on scafe
(z}) TEMP. RISE. The Mach number is shown under the index line at the window
maorked Mach,

Mate: The temperature rise is always read with reference to Ct = 1.0 H caleulated with
the curves of the cursor, the result is the temperafure rise — from Temp, Rize x CT.

2

Example: Sub-Sanic flight. Cr = 1.0

Givan: Vo = 325 kit

Prass. Alt, = 22000 ft
In. Temp. = 4+10°C Vi
L

Requirad: T.A5. = 455 kit
Temp. Rise = + 27
Cutside famperatura:
10° — 27% = — 17
Mach na, = 0,727

ALARSPEED 7=
hﬂﬂmmm ALT 79

‘__.:,nx

Example: Super Sanic Flight, C1 = 1.0

Givan: Vg = 437 K
Press, Alt, = 40000 fr
Ind, Tamp, = 425" C

Requlred;: T.AS5. 772 kt
Tamp. Rlge = 78"
Dutlde lemparature:
= 257 — TB® = 53° C
Mach = 1.34

Fer Ct = 0.8, the solid eursor curve (deniifled as 0.8 is sel o the 425 C inter-
seclion of the reference apiral. The T.A5. = 797 ki can then be read, fogether
with the temparature rise 82° C x 0.8 = 65.6° C.

10. Altitude Calculations
10.1 Caleulation of True Altitude

Altimeters ore colibrated accarding to the conditions of dandard aimosphere, Deviotlons af
the actual alr preisura from standard values are compensated by the respective allimeter
selting (@MH ar QFE), However, lemperoture variotions, another source of erronesus indis
callon, cannol ba compensated by an allimeler setting as in the case of pressure devialions.

Far calculating true aliitude the window scale {g) labelled ALTITUDE Is used.

Glven: Pressure allituda 17000 fi
QMH — allilude 17500 1)

Caorrecled outside air __..m...n_
temperafure —10% C, 4

____u_h
Required: True aifitude %
Sefting:  Set pressure aoltifude (17000) W1 e
againgl corrected outside air A.___A.r._ﬂ
temparature {—10° C), B Fig: 34

Reading: Read true altitude {18100} on the auter scale (T.ALT.) against @MH ALT, (17 500)
an the inner scale (@M ALT.),

Result: 18100 i,
13




10.1 Calculation of Density Altitude
10.2.1 With Aviat models 610 . 813 . &15 . &17 . &18

Setling:  Set corrected oulside air temperature on the red scale {f) lobelled C.O.A_T. againit
PRESS. ALT in km In the upper part
of the window or over PRESS. ALT
in ft In {he lower part.

Reading; Follow fhe red arrew from lhe
AIR SPEED scales 1o the right and
read densify altitude on the sub- 30 = K
scale In km agalns (he [ndex af the .rffN‘..w
upper edge of the window ar in i \E - mmh..__m. h
agalng the Index al the lower edge _n.__.uﬂ.m.m ___w.vi
of the window labelled DEMNSITY A {p
ALT, Fig. 33

Exompla:

Givan Pressure altifude 16000 1, C.OAT. =30° C

Roguired: Denslty allifude

Result: 14300 01

10.1.2 Density Altltude with AVIATIET 847

The red scale (1), DEMSITY ALTITUDE = 1000, at the lobelled aparture, bs cusociated with the
red jemperalure scale In the unfigured range of scale (1), CAL. AIR SPEED.

Satllng: _mu_“ .__._ﬂ %ﬂmw:wq% u..._.zm__..__.m_._.acumﬂmﬂ_u (n.

abelle . ALTI ¢ Under —

fhe Indicated outtlde temperotire .\\\.\.\lll.l

C.O.AT,, uting the red tempero- —Tre

fure scale, .l.,.l..l...lllvlil =

-~ 16 Sy
53 L™
[ .uh_w.

Reading: The Density Altilude I3 read on _ui...ui.,__ ALT h.ﬂ... &

acale (h) at the window, o= Fig. 36 4

For the previous example of par, 10.2.1, the illusication, fig. 38, shows a similar setling and
reading. Fallawing Internationol usage heights are glven in feel.
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11. Graphic Solution of Triangles with the ARISTO AVIAT &13, 617, 618, 647

The wind friangle face of the ARISTO AVIAT 613, 617, 618 ond 847 is used in conjunchion with the
diagramsiide (o) and the ratary platiing surface{n)for selving general problems in plane trigono-
metry. Tha radiating drift lines together with the concentric speed arcs of the slide are used for
wind triangle problems, The reclangular grids on the diogrom foces B, G and H are appiled
ta the specific case of the right angled iriangle

Use anly soft lead penclls or a fountain pen for marks on the plotting surface —
never indelible lead, crayons or ball point pencils.

11.1 Wind Triangle Problems

With the ARISTO AVIAT the approach te these problems tonsisls of farming e clear concoplion
of the given elemants and their carrect relallonship In the solution design. Fig. 37 shows the
wind triangle in all i3 detalls and Is a key fo the terms and symbels commonly used,

N

. Wind Direction

Relative Wind Angle pal
A_Eu__:n_. crott

", - .__..G..._.ﬂ ot pat=

Wind Speed

- Wind b:m__n
TMG

Fig. 37

11.1.1 The Wind Triangle

The wind triangle results fram the veclorlal combinafion of velocitles, namely fthe frue air-
spead T.A.5. and heading as well as the wind speed and direction; the resultant of these two
camponants |3 the ground speed G5 along the frack mode good T.M.G.

If the aircraft drifts fo the right, or starboard, the driff s plus: if 1o the |efl, or por, the sign iz
minus.

If the aircraft is headed 1o the right of the track, the W.C.A, (wind carrection angle) is plus, if
headed to the leff, the sign Is minus,

On the ARISTO AVIAT the wind trlangle lakes shape before the user’s eye. On the diagram slide
the drifts are indicated by a fan of diverging rays which, Il traced back. would have their erigin
at a point A beyond the slide,

5
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The center line is the ZERD axis and the
rays fo the right and lefi thereaf give the
various drift angles in degrees. The
concenlrle arcs drawn oboutl A as their
center represenl the speeds (kmih or
knots), which ore marked on them. in-
creasing outward frem A = Zero.

| — Ol Aoy

When the wind vector is plofied with its — Sowed b

orlgin af the center bara of the plotfing
surface, the indicolor signifies the flight
courses, viz. the cenler oxis the true
heading and the rays the frock aver
ground, The angle batween the Zero
axis and the respective ray i the angular
volue of the drift, cne degree fram ray
to ray, every fifth ray numeroted.

Each diagram on a slide Includes anly
that section of the complele system of
radlaling roy: and copeentric arce
which corresponds to (8 individual
range of speed,

The diagram in fig. 38 demonsirates
the graphic construclion of the wind
friangle with the ARISTO AVIAT when
the glven elements ara the true heod-
ing, the true air speed and the wind
data, The true alr speed on the Zero

axls aof the diagram slide I3 brought = et A o
under the eenter bore of the platling 1 LA A
surface. The wind vector Is then plotied ! T Va

fram the wind speed and direction, with 4

its arigin al the center bore, The Zera “.M Em
axls s assumed as the frue heading and M

fhe roy which posses through the ter- U

minal peint of the veclor (s the resultant T oist Gtgher

which completes the friongle and indi-

cates the true frack, the ground speed  po an The Wind Triangle on the ARSTO AVIAT
belng readable af its infersechion with

the speed arc and terminal point of the

wind veclor,

The ARISTO AVIAT 613, 617 and 447 have a rofary indicater, With these computers fhe wind
voclar does not need 1o be drafted bul is established mechanically by setting the indicotor to the
wind direction on the circle limb and lacating the wind speed on the indicator graduatian, This
s he lerminal paint of the wind vector where the ground speed and the drift can then be read
from the lines of the diogram slide,

Dependent upon the air speed ronges selected, the diogrom scoles listed in par. 2 haove
sysiems of graduated lines, each of which is related to the scales of wind velocity engraved on
the rotary indicatar, To avold errors in pairing scales, the scales of the dingram slide are mar-
ked with identical symbals, A, (T[], ¥ os are seen on the rolary indicator.
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11.1.2 Determination of Drilt Angle and Ground Speed

Glven: True heading
True air speed
Wind directlon and velocity

R

Required: Drift angle and ground speed

Drafted Salution:

(1) Along aline fram A in direc-
tlon of the true heading lay A
aff the true air spoed,

{2} From point B, so determined,
plol the wind veclor down-
wind 1o abtain point C,

(3) Angle BAC fs the driff angle
{Or) and the line AC gives
the ground speed,

Camputer Soluflon:

{a) Match iha irue heading on the azimuth clrelo with he TRUE INDEX mark. Shiff the diagram
slide 10 as 1o maka the frue alr speed on Hs cenler axis coincide with the confer bare in
the platting surfoca.

{b) From the conter bore plot the wind vector dewnwind by help of the Indicator using for the
wingd diraetlan the red azimuth groduation.

{e} Under the and of the wind veclar find the drilt by means of the drifi linex and the
ground speed by means of the speed arcs of the diagram slide,

Exampla:

Glven: True heading 1207
True air spead 210 ki B
Wind 2507730 ki

Wm\x
Required: Drift and ground speed Flg. 40 Do

Sefting; 120° against TRUE INDEX (fig. 41} 210 ki under center bare of plotting surfoce

Reading: Under the wind speed 30 ki on the Indlcater scale road the drifl — 4% on (he block
drift line and the ground speed 230 ki on the black speed arc.

The arc marked DRIFT RIGHT and DRIFT LEFT and numerated 02 1o 50 in both directions from
the TRUE IMDEX [s vsed for adding and subiracting the drift fram the frue heading to obiain
the true track. Under the 6%line of the left wing of the arc bearing the minus sign the reading
for the frue frack gives 1149,

Usars s (he ARISTO AVIAT 618 with its blank plotting surface will find it semewhat iricky 1o plot
the wind vectar, They will employ the following methed: Set the wind direction fo the TRUE
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INDEX. Move any canvenient numerated speed arc of the slide under the center bore and lay
off the wind velocity downword clong the center axis, Mark the end point of the wind veclor
with o pencil-dof or eross. Mow furn the true heading under the TRUE INDEX ond confinue
as explained under (o) ond (c).

Example:
Given:
Regquired ;
Seting:

Reading !

p === L.uIIlIKNWI

AT oea at 11 5
L

True heading and irue air speed, ot before, but wind 248726 ki
Drift and ground spesd

{1) Wind direction 248° 1o TRUE INDEX (fig. 42)

(2) Fram eenler bore plol 24 ki downward (bes! done by plocing the arc 126 or
226, for instonce, under the center bore and marking the wind wveclor by
a dol or cross of 100 or 200, respeciively, alang the numerated axis),

(3) True heading 120° to TRUE INDEX

(4) Trua air speed 210 kt under cenfer bare

Under the pletied end peint of the wind vector find the drift angle —5 and the
ground speed 227 ki on the diagrom slide.

11.1.3 Finding the Wind Correction Angle and the Ground Speed

Given: The true track (required ireck or track made good, respectively)

True alr speed

Wind
Required: Wind correctlon angle and ground speed
Crafted Solution: 1

B
=)
3 Wind
WCA
A i -TT
G5 C
Fig. 42
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{1) Plal direction of the true frack.
{2) From some arbitrary polnt © an this line plot the wind veclor upwind o oblain B,

(3) Swing an arc with B os its center and radius frue alr speed, inlersecting the track fo ob-
tain A. Draw line AB. Angle BAC Is the wind carrection angle and line segment AC s
the ground speed.

Computer Soluflon:

{2} Sef true track to TRUE INDEX.

(b) Turn the indicdlor to the wind direction, In fhis cose using the black azimulh graduation
{the angle baing upwind caunting anli-clockwise],

() Shift the speed arc correspending lo the frue air speed 30 0s to colnclde with the wind speed
an the indicator.

{d) Read the wind corraction af the same ploce. Read the ground speed under the center bore
fram the seale on tha axis of the slide,

w

Exampla: 8 3
Glven: True Irack 48° _.h,a - .W._u

Wind 3507730 ki m__...._l.w.. - _.mo

True ale speed 210 .m..w 2
Required: Wind correction angle and We

! ground spoed \.\\\\ J - -
A GS C Truse

Selting: 487 1a TRUE INDEX (Mg, 45) Fig. &4

5ol the Indicator to 350 on the black azimuth circle (belng upwind). Adjust the
speed arc lobellad 210 of the diagram slide 1o The wind speed 30 k| of the indicoler
scale,

Reading: Under the plotted peint read dhe wind eorrectlan angle —79. Under the conter
bore raad the ground speed 192 ki,




