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Grupul pentru Reform

Fondata in 2004 la Cluj Napoca.

Pagina web : www.graur.or

Asociatia Grupul pentru Reforma si Alternativa Universitara (GRAUR)

Cluj-Napoca
Indexul Operelor Plagiate in Roménia
www.plagiate.ro

Decizie de indexare a faptei de plagiat la pozitia

00476/ 14.02.2022

si pentru admitere la publicare in volum tiparit

care se bazeaza pe:

A. Nota de constatare si confirmare a indiciilor de plagiat prin fisa suspiciunii

inclusa in decizie.

Fisa suspiciunii de plagiat / Sheet of plagiarism’s suspicion

Opera suspicionata (OS)

Opera autentica (OA)

Suspicious work

Authentic work

oS CIRCIU, Ionica. Radarul panoramic de bord, Referent stiintific: Prof.univ.Stelian Panzaru,

Brasov: Editura Academiei Fortelor Aeriene ”Henri Coanda”, 2008.

OA | AlliedSignal, RDR 2000. Digital Weather Radar System. Pilot’s Guide, Editia 3, 1996-1998.

Disponibil la: https://www.seaerospace.com/product_resources/RDR2000_ART2K PG.pdf. Ul-

tima accesare: 12.02.2022.

Incidenta minima a suspiciunii / Minimum incidence of suspicion

P01 p.100:07-10 p.13:02-05
P02 p-100: tab.5.1 p.14: tab. Radar Display
P03 p.101:03-10 p.14:01-09

P04 p-101: fig.5.3

p-13: fig. RADAR REFLECTIVITY

P05 | p.103: fig.5.4

p.32: fig. SHADOWED AREAS

P06 p-104:01-08

p.5:25-31,1)

P07 p.104: fig.5.5

p.4: fig. TEST PATERN

P08 | p.105:01-22

p.6:01-19 2)... 9y’

P09 p.106:04-10 p.4:12-17

P10 p.106:11-17 p.5:03-14

P11 p.107:01-12 p.27:15-23

P12 p.107:13 — p.108:17 p.29:01-23

P13 p.109: fig.5.6 p.30—p.31

P14 p.110:06-22 p.34:01-10; p.34:14-18
P15 p.111:01-03 p.35:02-03

P16 p.111:04-08 p.36:01-05

P17 p.111: fig.5.7

p.35: fig. Blind Alley

P18 p.111:09 — p.112:04

p.38:28 — p.39:03

P19 p.112:08-17

p.38:19-26

P20 p.113:02 — p.114:07

p.41:37-44

P21 p.113: fig.5.8

p.41: Figure 4

P22 p.113: fig.5.9

p.40: Figure 1

P23 p.114:14 —p.115:16

p.43:07-24

P24 p.115: fig.5.10

p.45: Figure 5 + Figure SA

P25 p.116:01-08

p.45:01-08 ,Figure 5.’

P26 p.116: fig.5.11

p-48: Figure 8 + Figure 8A

P27 p.116:09-11

p.48:01-03 ,Figure 8.’

Fisa intocmita pentru includerea suspiciunii in Indexul Operelor Plagiate in Romania de la
Sheet drawn up for including the suspicion in the Index of Plagiarized Works in Romania at

www.plagiate.ro

Nota: Prin ,p.72:00" se intelege paragraful care se termind la finele pag.72. Notatia ,p.00:00” semnifica pana la
ultima pagina a capitolului curent, in intregime de la punctul initial al preluérii.




Asociatia Grupul pentru Reforma si Alternativa Universitara (GRAUR)
Cluj-Napoca
Indexul Operelor Plagiate Tn Roménia

www.plagiate.ro
Note: By ,p.72:00” one understands the text ending with the end of the page 72. By ,p.00:00" one understands the

taking over from the initial point till the last page of the current chapter, entirely.

B. Fisa de argumentare a calificarii de plagiat alaturata, figa care la randul sau este
parte a deciziei.

Echipa Indexului Operelor Plagiate in Romania
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Fisa de argumentare a calificarii

(1| 8
) €
L 2 Nr. Descrierea situatjei care este incadrata drept plagiat Se
® crt. confirma
® IE 1. Preluarea identica a unor fragmente (piese de creatje de tip text) dintr-o opera autentica publicata, fara precizarea intinderii si mentionarea v
provenientei si insusirea acestora intr-o lucrare ulterioara celei autentice.
> 8 2. Preluarea unor fragmente (piese de creatie de tip text) dintr-o opera autentica publicata, care sunt rezumate ale unor opere anterioare
i = operei autentice, fara precizarea intinderii si mentionarea provenientei si insusirea acestora intr-o lucrare ulterioara celei autentice.
S 3. Preluarea identica a unor figuri (piese de creatie de tip grafic) dintr-o opera autentica publicata, fara mentionarea provenientei si insusirea
C '.g acestora intr-o lucrare ulterioara celei autentice.
8 4. Preluarea identica a unor tabele (piese de creatie de tip structura de informatie) dintr-o opera autentica publicata, fard mentionarea
3 = provenientei si insugirea acestora intr-o lucrare ulterioara celei autentice.
S 5. Republicarea unei opere anterioare publicate, prin includerea unui nou autor sau de noi autori fara contributie explicita in lista de autori
2 6. Republicarea unei opere anterioare publicate, prin excluderea unui autor sau a unor autori din lista initiald de autori.
3 7. Preluarea identica de pasaje (piese de creatie) dintr-o opera autentica publicata, fara precizarea intinderii si mentionarea provenientei,
)N _é‘ fara nici o interventie personala care sa justifice exemplificarea sau critica prin aportul creator al autorului care preia si insugirea acestora v
o intr-o lucrare ulterioara celei autentice.
> § 8. Preluarea identica de figuri sau reprezentari grafice (piese de creatie de tip grafic) dintr-o opera autentica publicata, fara mentionarea
(=] provenientei, fara nici o interventie care sa justifice exemplificarea sau critica prin aportul creator al autorului care preia si insusirea
= acestora intr-o lucrare ulterioard celei autentice.
L 9. Preluarea identica de tabele (piese de creatie de tip structura de informatie) dintr-o opera autentica publicatd, fara mentionarea pro-
g venientei, fara nici o interventie care sa justifice exemplificarea sau critica prin aportul creator al autorului care preia si insusirea acestora
S intr-o lucrare ulterioara celei autentice.

10. Preluarea identicé a unor fragmente de demonstratie sau de deducere a unor relatii matematice care nu se justifica in regasirea unei relatii
matematice finale necesare aplicarii efective dintr-o opera autentica publicata, fara mentionarea provenientei, fara nici o interventie care
sa justifice exemplificarea sau critica prin aportul creator al autorului care preia si insusirea acestora intr-o lucrare ulterioara celei
autentice.

1. Preluarea identica a textului (piese de creatie de tip text) unei lucrari publicate anterior sau simultan, cu acelasi titlu sau cu titlu similar, de
un acelasi autor / un acelasi grup de autori in publicatii sau edituri diferite.

12. Preluarea identica de pasaje (piese de creatie de tip text) ale unui cuvant inainte sau ale unei prefete care se refera la doua opere, diferite,
publicate in doud momente diferite de timp.

Alternat

Alte argumente particulare: a) Preludrile de poze nu indica sursa, locul unde se afla, autorul real sau posibil.

Nota:

a) Prin ,provenientd” se intelege informatja din care se pot identifica cel putin numele autorului / autorilor, titlul operei, anul aparitjei.
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b) Plagiatul este definit prin textul legii'.

, ...plagiatul — expunerea intr-o opera scrisa sau o comunicare orald, inclusiv in format electronic, a unor texte, idei, demonstratii, date,
ipoteze, teorii, rezultate ori metode stiinfifice extrase din opere scrise, inclusiv in format electronic, ale altor autori, fard a mentiona acest
lucru si fard a face trimitere la operele originale...".

Tehnic, plagiatul are la baza conceptul de piesa de creatie care2:

,-..este un element de comunicare prezentat in forma scrisd, ca text, imagine sau combinat, care poseda un subiect, o organizare sau o
constructie logicd si de argumentare care presupune niste premise, un rationament si o concluzie. Piesa de creatie presupune in mod
necesar o forma de exprimare specificd unei persoane. Piesa de creatie se poate asocia cu intreaga operéd autenticd sau cu o parte a
acesteia...”

cu care se poate face identificarea operei plagiate sau suspicionate de plagiat3:

,...0 operd de creafie se gaseste in pozitia de opera plagiata sau operéd suspicionatd de plagiat in raport cu o altd opera consideratd
autentica daca:

i) Cele doud opere trateaza acelasi subiect sau subiecte inrudite.

ii) Opera autentica a fost facuta publica anterior operei suspicionate.

fii) Cele doua opere contin piese de creatie identificabile comune care poseda, fiecare in parte, un subiect si o formé de prezentare bine
definita.

iv) Pentru piesele de creatie comune, adica prezente in opera autentica si in opera suspicionata, nu existd o mentionare explicitd a
provenientei. Mentionarea provenientei se face printr-o citare care permite identificarea piesei de creatie preluate din opera autentica.

V) Simpla mentionare a titlului unei opere autentice intr-un capitol de bibliografie sau similar acestuia féra delimitarea intinderii preluarii
nu este de natura sa evite punerea in discutie a suspiciunii de plagiat.

vi) Piesele de creatie preluate din opera autentica se utilizeaza la constructii realizate prin juxtapunere faré ca acestea sa fie tratate de
autorul operei suspicionate prin pozitia sa explicita.

Vi) In opera suspicionata se identifica un fir sau mai multe fire logice de argumentare si tratare care leagé aceleasi premise cu aceleasi
concluzii ca in opera autentica...”

Fondata in 2004 la Cluj Napoca.

Legea nr. 206/2004 privind buna conduita in cercetarea stiintifica, dezvoltarea tehnologica si inovare, publicata in Monitorul Oficial al Roméniei, Partea |, nr.
505 din 4 iunie 2004

2|SOC, D. Ghid de actiune impotriva plagiatului: buna-conduita, prevenire, combatere. Cluj-Napoca: Ecou Transilvan, 2012.

31SOC, D. Prevenitor de plagiat. Cluj-Napoca: Ecou Transilvan, 2014.

Pagina web : www.graur.or

Grupul pentru Reform
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WARNING

Information subject 1o the export control laws. This document, which includes
any attachments and exhibits hereto, contains information subject to
international Traffic in Arms Regulation (ITAR) or Export Administration
Requlation (EAR) of 1979, which may not be exported, released or disclosed o
foreign nationals inside or outside the U.S, without first oblaining an export
license. Violators of ITAR or EAR may be subject lo a penally of 10 years
imprisonment and a fine of $1,000.000 under 22 U1.5.C. 2778 or Section 2410
of the Expaort Administration Act of 1979, Include this notice with any repro
duced portion of this document,

COPYRIGHT NOTICE
%1996-1998 AlliedSignal, Inc.

Reproduction of this publication or any portion thereof by any means without
the express wrilten permission of AlliedSignal Electronic and Avionics Systems
is prohibited. For further information contact the Manager, Technical
Publications; AlliedSignal Electronic and Avionics Systems; One Technology
Cenler; 23500 West 105th Street; Olathe, Kansas 660617, Telephone: (913)
182-0400.
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Operational Controls
TEST PATTERN
POZ

FAULT ANNUNCIATIONS

Fault annunciations are a method of alerting the pilot that the radar
system is not performing to established standards. Built-in test equip-
ment (BITE) automatically and constantly tests the radar system. If a
fault occurs, the fault annunciation will be presented on the Display unit.
There are two general categories of faults: hard failures and soft
failurefannunciations. By careful observation of the Display, you can
quickly evaluate the condition of the ART 2000

Hard failures are those which occur when a major function of the system
is lost. Hard failures are typically a total loss of transmitter power,
receiver gain or no antenna scan. Turn off system. Should the system
be left on, further damage to other system components could occur.

Hard Failures:

Annunciation Failure

TX FLT Transmitter failure

429 FLT Loss of 429 bus data

ANT FLT Loss of antenna position

IN FLT & Loss of communication between

display and ART

P09

Fffective Date: 98 4 RDR 2000 Pilot's Guide: Rev 3



P10

Preflight

Note: A TX FLT is indicated if the Strut switch is configured to be active
and the aircraft is on the ground.

Soft failures are those which can cause limited system operation, Radar
data will still be displayed but the flight crew should be aware that the
display does not necessarily represent the true weather. Soft failures
are-typically configuration problem, stabilization problems, or some sim-
ilar problem.

Soft Failures:

Annunciation Cause

TX FLT alternating with ANT FLT Configuration module not
being read

STAB LMT Stab. Is exceeding +30°

STAB OFF Alert that the scan is not being
stabilized

PREFLIGHT

PREFLIGHT WARNINGS

Do not turn the radar on within 5 feet of containers of flammable or
explosive material. The radar should never be operated during fueling.

Do not attempt to operate the radar until you are completely familiar
with all safety information, including that on pages 58 through 61.

The system always transmits in the ON mode, unless the aircraft is on
the ground and the radar is interfaced to the strut switch, The radar
transmits in LOG mode if the radar is not interfaced to a Bendix/King
radar graphics unit. The system never transmits in the OFF, SBY or TST
modes.

Accomplish the following procedures completely and exactly.

1) Place the radar controls in the following positions: P06
+ Function switch to TST
- Tiltto UP 7 (as shown on the indicator display, upper right corner).

The test pattern will appear. See that the test pattern conforms to the
illustration (The test pattern is sized to fit the 80 nm range and can be
scaled with the range buttons), and observe the “update” action as a
small ripple moves across the display along the outer edge.

Effective Date: 598 5 RDR 2000 Pilot's Guide: Rev 3



Theory of Operation

THEORY OF OPERATION
GENERAL

The primary use of this radar is to aid the pilot in avoiding thunderstorms
and associated turbulence. Since each operator normally develops spe-
cific operational procedures for use of weather avoidance radar, the fol-
lowing information is presented for use at the operator's discretion.

Operational techniques for the RDR 2000 are similar to earlier genera-
tion weather avoidance radars. The proficient operator manages
antenna tilt control to achieve best knowledge of storm height, size, and
relative direction of movement.

RADAR PRINCIPLES

Radar is fundamentally a distance measuring system using the principle
of radio echoing. The term RADAR is an acronym for RAdio Detecting
and Ranging. It is a method for locating targets by using radio waves.
The transmitter generates microwave energy in the form of pulses.
These pulses are then transferred to the antenna where they are focused
into a beam by the antenna. The radar beam is much like the beam of
flashlight. The energy is focused and radiated by the antenna in such a
way that it is most intense in the center of the beam with decreasing
intensity near the edge. The same antenna is used for both transmitting
and receiving. When a pulse intercepts a target, the energy is reflected
as an echo, or return signal, back to the antenna. From the antenna, the
returned signal is transferred to the receiver and processing circuits
located in the receiver transmitter unit. The echoes, or returned signals,
are displayed on an indicator.

Radio waves travel at the speed of 300 million meters per second and
thus yield nearly instantaneous information when echoing back. Radar
ranging is a two-way process that requires 12.36 micro-seconds for the
radio wave to travel out and back for each nautical mile of target range.
As shown in the distance illustration below, it takes 123.6 micro-seconds
for a transmitted pulse of radar energy to travel out and back from an
area of precipitation 10 nautical miles away.

%Eb 10 NM . (C—S

20 NM ROUND TRIP IN 123.6
MICROSECONDS

Effective Date: 598 7 RDR 2000 Pilot's Guide: Rev 3



Theory of Operation

This tool should be understood and kept handy when trying to interpret
the weather display.This tool illustrates that at greater distances, the
weather cell doesnt fill the cone shaped beam. Under these conditions
the distinction of the weather cell from the ground clutter is most difficult.
The following figure illustrates this condition.

In this scenario the weather cell might be at 100 nm, the altitude might
be 40,000 feet, and the appropriate tilt angle is approximately -3
degrees. Notice that the beam 15 centered on the rain but it also inter-
sects the ground. The angle the beam makes with the ground is called
the grazing angle. When this angle gets greater than about 2 degrees
the ground reflections that retum to the radar become very significant. A
later section called "Tilt Management” discusses this difficult topic and
makes some suggestions to help make weather/ground distinction.

The following diagrams show the beam width relationship with 10 inch,
and 12 inch antennas. For illustrative purposes the aircraft are shown at
approximately 40,000 feet and the tilt 15 set at zero degrees.

p 4G|E i . H_::- RANGE [NM]
ANGE [N

- Radar Beam llfumination
Radar Beam Hlumination with 12 inch Antenna

with 10 Inch Antenna

Effective Date: 5/98 12 RDR 2000 Pilot's Guide: Rev 3



Theory of Operation

RADAR REFLECTIVITY

Whal targel W|Ii reflect the radar's putses and thus be displayed on the
4 - ! h

reﬂecls Because large drops in a small concentrated area are charac-
teristic of a severe thunderstorm, the radar displays the storm as a
strong echo. Drop size is the most important factor in high radar reflec-
tivity. Generally, ice, dry snow, and dry hail have low reflective levels
and often will not be displayed by the radar.

A cloud that contains only small raindrops, such as fog or drizzle, will not
produce a measurable radar echo. But if the conditions should change
and the cloud begins to produce rain, it will be displayed on radar.

Effective Date: 598 13 RDR 2000 Pilot's Guide: Rev 3



Theory of Operation

WEATHER DISPLAY CALIBRATION

The radar display has been calibrated to show five levels of target inten-
sity: Black (level 0), Green (level 1), Yellow (level 2), Red (level 3), and
Magenta (level 4). The meaning of these levels is shown in the following
chart as lo their approximate relationship to the Video Integration
Processor (VIP) intensity levels used by the National Weather Service.
These levels are valid only when: (1) the Wx and WxA mode are
selected; (2) the displayed returns are within the STC range of the radar
(approximately 40 miles); (3) the returns are beam filling; (4) there are no
intervening radar returns.,

P 32 : Video Integrated Processor (VIP)
Gplay | Raintell Rate Categorizations o
tal Storm | VIP |_Rainfall Rale =
mm/Hr.| In/Hr. | Category | Level | mmHr.| In/Hr
Severe furbulence
Greater e £
large hail, lightning,
e Extreme 6 Eh;; 3 extensive wind gust,
4 Dt Sapia e and turbulence.
{Magerta) Than | Than
50 2 Severe turbulence,
i lightning,organized
Intense 5 50-125 25 wind gusts, hail
likely.
Very - o | Severe turbulence
stong | 4 | 20| 12 | el lightning.
3
(Red) 1250 | 05-2
Severa turbulence,
Strong 3 12:25 | 054 possible lightning.
Light to moderate
2 turbulence is
(velow)| 412 04705\ Moderate| 2| 2542 | 0405 pocciio yith
lightning.
Light to moderate
1 turbulence is
(Greem)| 14 |004017| Weak | 1 |02525( 0104 | Lot
lightning.
0 Lﬁss Less
@ecy | T | G5

Radar Display and Thunderstonm Levels
Versus Rainfall Rates

Effective Date: 5/98
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Theory of Operation

WEATHER ATTENUATION COMPENSATION

An extremely important phenomena for the weather avoidance radar
operator to understand is that of attenuation. When a radar pulse is trans-
mitted into the atmosphere, it is progressively absorbed and scattered so
that it loses its ability to return to the antenna. This attenuation or weak-
ening of the radar pulse is caused by two primary sources, distance and
precipitation. The RDR 2000 has several advanced features which signif-
icantly reduce the effects of attenuation (no airborne weather radar can
eliminate them completely). It is therefore up to the operalor to under-
stand the radar’s limitations in dealing with attenuation.

Attenuation because of distance is due 1o the fact that the radar energy
leaving the antenna is inversely proportional to the square of the distance.
For example, the reflected radar energy from a target 60 miles away will
be one fourth (if the target is beam filling) of the reflected energy from an
equivalent target 30 miles away. The displayed effect to the pilot is that
as the storm is approached, it will appear o be gaining in intensity. To
compensate for distance attenuation both Sensitivity Timing Control
(STC} and Extended STC circuitry are employed. The RDR 2000 has an
STC range of 0 to approximately 40 nautical miles. Additionally.  the
radar will electronically compensate for the effects of distance attenuation
with the net effect that targets do not appear to change color as the dis-
tance decreases.

Outside the STC range the Extended STC circuitry increases the dis-
played intensity to more accurately represent storm intensity. The
Extended STC will not, however, totally compensate for distance attenua-
tion and, therefore, targets in this range can be expecled Lo show more
detail as the distance decreases until reaching the STC range.

Attenuation due to precipitation is far more intense and is less predictable
than attenuation due to distance. As the radar pulses pass through mois-
ture, some radar energy is reflected. But much of that energy is
absorbed. [f the rain is very heavy or extends for many miles, the beam
may not reach completely through the area of precipitation. The weather
radar has no way of knowing If the beam has been fully altenuated or has
reached the far side of the precipitation area. If this beam has been fully
attenuated the radar will display a “radar shadow" which appears as an
end to the pracipitation when, in fact, the heavy rain may extend for many
more miles. In the worst case, precipitation altenuation may cause the
area of heaviest precipitation to be displayed as the thinnest area of
heavy precipitation. It may cause one cell containing heavy precipitation
1o totally block or shadow a second heavy cell located behind the first cell
and prevent it from being displayed on the radar. Never fly into radar
shadows and never believe that the full extent of heavy rain is being
seen on radar unless another cell or a ground target can be seen beyond
the heavy cell. Proper use of the antenna tilt control can help detect radar
shadows.

Effective Date: 598 15 RDR 2000 Pilo's Guide: Rev 3
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Operation In-Flight

OPERATION IN-FLIGHT
GENERAL

The RDR 2000 will provide you with target information to a greater degree
of clarity than has ever been possible with previous generation weather
avoidance radars. It is the purpose of this section to help you become a
proficient radar operator as soon as possible. However, it is realized that
proficiency can only improve with usage. It is, therefore, recommended
that the operator become familiar with the operation of the system during
fair weather instead of while trying to penetrate a storm front.

In previous sections of this handbook we have described the various
controls and discussed the features of the RDR 2000 radar system, This
section concerns itself with a mare detailed discussion of some of these
controls and how to make the most efficient use of them.

Note: Your radar is a weather-avoidance device. It should never be
used for weather-penetration. It will help you see and plan avoidance
maneuvers around significant weather encountered during flight.

TILT MANAGEMENT

Effective antenna tit management is the single, most important key to
more informative weather radar displays. Three prime factors must be
kept in mind for proper tilt management:

- The earth’s curvature must be considered in determining the location of
the beam at long distances.

+ The center of the radar beam is referenced to the horizon by the aircraft
vertical reference system.

+ Adjusting the antenna tilt control will cause the center of the radar
beam to scan above or below the plane of the attitude reference system.

More simply, a too low setting will result in excessive ground or sea
returns while a too high ilt setting (although excessive returns are elimi-
nated) can result in the radar beam passing over the top of a weather
target.

For detecting weather targets at long ranges and to allow adequate time
for planning the proper avoidance path, the tilt angle should be set for a
sprinkle of ground target returns on the display. By slowly raising the tilt
angle, weather targets will emerge from the ground returns because of
their height above the ground. In order to minimize ground returns when
closely examining weather targets below the aircraft flight level, select
the shortest range that allows full depiction of the area of interest.

Effective Date: 598 21 RDR 2000 Pilot's Guide: Rev 3



Operation In-Flight

In practice, when flying over fairly even terrain, ground returns are diffi-
cult to paint when the angle of incidence of the radiated beam becomes
large (see Looking Angle pg. 22) and, therefore, causes the beam to
travel almost parallel to the ground (see figure below.)

However, objects such as large buildings in cities, steep hills, mountains
or storms will reflect the signal and can show strong returns at distances
greater than those shown below.

;
e 150 NM or Greater — !

Ground Returns and Tilt Management

Over-scanning and Tilt Maniagement

When flying at high altitudes, the use of proper tilt management ensures
observation of weather targets without over scanning. For example, a
low altitude storm detected on the long range setting may disappear from
the display as it is approached. While it may have dissipated during your
approach toward the storm, don't count on it. It may be that you are
directing the radiated energy from the antenna above the storm as you
get closer. Judicious management of the antenna tilt control will avoid
over-scanning a weather target.

Note: Please be aware that equivalent ground returns will require dif-
ferent tilt settings because of different ground reflectivities (for example,
dry soil requires a different tilt sefting than the more reffective tropical
forest).
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Operation In-Flight

EARLY DETECTION OF ENROUTE WEATHER

To set the antenna tilt to optimize the radar’s ability to quickly identify sig-
nificant weather, follow these steps:

1) Select the Wx (weather) mode of operation. Adjust Brightness control
as desired.

2) Select the 40 or 80 nm range.

3) Adjust the antenna tilt control down until the entire display is filled with
ground returns.

4) Slowly work the antenna tilt up so that ground returns are painted on
or about the outer one third of the indicator area.

5) Watch the strongest retums seen on the display. If, as they are
approached, they become weaker and fade out after working back inside
the near limit of the general ground return pattern, they are probably
ground returns or insignificant weather. If they continue strong after
working down into the lower half of the indicator, you are approaching a
hazardous storm or storms and should deviate immediately.

6) Examine the area behind strong targets. If radar shadows are
detected you are approaching a hazardous storm or storms and should
deviate immediately, regardless of the aircraft's altitude. If weather is
being detected, move the antenna tilt control up and down in small incre-
ments until the return object is optimized. At that angle, the most active
vertical level of the storm is being displayed,

7) Ifatarget is suspected to be a weather cell, but is partially obscured
by clutter, move the track line over the target and select Vertical Profile.
If the target is clutter, it will appear symmetrical about the ground return.
If the target is weather, it will be asymmetrical and appear above the
ground return (see the section on Vertical Profile for more information on
this technique).

SEPARATION OF WEATHER AND GROUND TARGETS

Cne of the most difficult tasks when using airborne weather radar is sep-
arating weather targets from ground targets. This is especially true since
the maximum return from a storm cell occurs when the radiation beam is
centered on the rainfall shaft. In many cases, this shaft may be no
higher than 5,000 feet thus requiring some antenna down tilt to observe
it. If you are flying at an altitude considerably above this, the antenna
beam will also intersect the ground, thus masking the storm cells with
ground targets. Proper adjustment of the antenna tilt will assist you in
larget separation.

Effective Date: 598 29 RDR 2000 Pilot's Guide: Rev 3
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Operation In-Flight

AZIMUTH RESOLUTION
. Antenna Beam 2§ 50 100 200
The ability of the radar to resclve Size Width NM NM NM NM
adjacent targets in azimuth is a
function of the beam width of the Beam Diameter (NM)
antenna and the range to the

target, Ascan be seeninthe 10" 10.0° 4 8 16 32
adjacent table, the diameter of this 12" 8.0° 3 6 12 24
radiated beam increases as it gets
further away from the aircraft.

’.4UNM—°4 15?}@\ = C::)

Targets separated by a distance less
than the beam diameter (at the target
distance) will merge and appear on
the indicator as "one.”

PATH PLANNING

Remember to plan a deviation path early. Simply skirting the red or
magenta portion of a cell is not enough. Plan an avoidance path for all
weather echoes which appear beyond 100 nautical miles since this indi-
cates they are quite intense.

The most intense echoes are severe thunderstorms. Remember that
hail may fall several miles from the cloud, and hazardous turbulence may
extend as much as 20 nautical miles; therefore, echoes should be sepa-
rated by at least 40 nautical miles before you fly between them. As
echoes diminish in intensity, you can reduce the distance by which you
avoid them.
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PATH PLANNING CONSIDERATIONS

Note: Do not approach a storm cell containing magenta and red any
closer than 20 nauttical miles. Echoes should be separated by at least 40
nautical miles before attempting to fiy between them.
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Antenna Stabilization

ANTENNA STABILIZATION
CRITERIA

Automatic antenna stabilization, as employed in today’s weather avoid-
ance radar, consists of an electro-mechanical means of maintaining a
selected beam scan relative to the earth’s horizon during moderate air-
craft maneuvers. To accomplish this, a reference is established by the
aircraft's vertical gyro, usually a component of the auto pilot or integrated
flight control system.

Any aircraft may experience a noticeable amount of gyro drift during
extended periods of tumning flight. If you do encounter a vertical gyro
which precesses abnormally during maneuvering flight {as evidenced on
the artificial horizon in either pitch or roll) but subsequently precesses lo
normal attitude during straight and level flight, degrading gyro perfar-
mance is indicated. This type of poor gyro performance does not usually
result in a catastrophic gyro failure, but rather a continued gradual degra-
dation.

PITCH ERRORS

As the aircraft accelerates during takeoff, the gyro will precess in pitch.
As soon as the alrcraft speed becomes sleady, the accrued pitch efror
will start diminishing. Average time required for the gyro to stabilize after
takeoff will vary with acceleration time and rate. Acceleration and decel-
eration on approach can also cause the gyro to precess slightly. This
precession problem is greater on jet aircraft because of their rapid accel-
eration capabilities.

TURN ERRORS

If a wrn is accomplished after takeoff while the gyro is off vertical due to
takeoff acceleration, the pitch error will be transiated into the roll axis and
will be observed as a roll attitude error when compared to the natural
harizon. The roll error starts disappearing the moment the aircraft
resumes straight and level flight.

In turns made with less than a 6 degree bank (for example, intercepting a
VOR with a shallow cut), the gyro cortinues to sense the lateral acceler-
ation (lateral force) and, as a result, precesses in the same direction as
the bank. If the turn is continued at the same indicated bank angle, the
actual bank assumed by the aircraft will steepen at the same rate the
gyro is precessing. When the aircraft is returned to straight flight and
brought to wings level via the turn-and-bank indicator or the natural
horizon (if visible] the roll error accumulated during the turn will be
observed on the horizon indicator and will remain for a period of time
unless a fasl recovery technigue is employed.
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Antenna Stabilization
DURING TAKEOFF

Since there is no advantage in having the antenna tilt level while at low
altitudes, raising the antenna tilt to clear ground returns caused by gyro
acceleration error will result in satisfactory radar operation. Tilt can then
be readjusted as the vertical gyro stabilizes. Turns during climb-out,
while pitch acceleration error exists, will also cause a stabilization error in
the roll axis.

SHALLOW-BANKED TURNS

If the aircraft is held in a shallow bank attitude, gyro precession will
cause ground returns to appear. This can be overcome by raising the
antenna tilt 1 or 2 degrees until the aircraft is out of the turn and the gyro
has stabilized. In addition to any gyro error, radar stabilization is further
affected by antenna mechanical limits of +30 degrees.

STABILIZATION LIMITS

P1 tabilization limitations of the antenna beam may be exceeded during

ircraft maneuvers. These limitations are mechanically fixed at 30

degrees from zero degrees. Combinations of pitch/roll and tilt which

exceed this limitation will diminish stabilization effectiveness. Pitch/roll is

a complex quantity, not an arithmetic sum, However, as a rule-of-thumb,

for small pitch angles, the sum of tilt and bank angles being less than 20
degrees, Is within limits.

If the pilot changes the aircraft attitude so as to exceed the combined tilt,
pitch and roll limits (+30 degrees) of the radar’s stabilization system, the
message, "STAB LMT", will appear at the lower right corner of the dis-
play during the time the limit is exceeded, Please note that during por-
tions of the antenna sweep, the calculated antenna elevation angle may
not exceed the limit. Therefore, the "STAB LMT" will not be displayed.
The "STAB LMT" message will disappear completely when the aircraft
attitude is restored to within the system's operational limits.

Gyro precession may be experienced during take-off or prolonged air-
craft maneuvers such as rapid descents, etc. Precession error may
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Antenna Stabilization

introduce a three lo five degree antenna stabilization error which may
persist as long as 5 minutes after the maneuver, Precession error
results in a "lopsided” antenna scan; low on one side, high on the other.
If the picture is extremely "dirty” in the forward area-antenna looking at
terrain rather than precipitation-use a slight degree of up tit. In the
azimuth scan area near 45° left or right, the beam tilt is close to that indi-
cated.

A rapid climb profile dictates that the tilt should not remain in the up posi-
tion for extended periods. As the aircraft altitude progressively
increases, the possibility of over scanning weather cells also increases.
The effective storm height is progressively reduced by the aircraft alti-
tude.

- Adjust radar and obtain weather picture before takeoff.
- Plan wide clearance of cells.

« Compensate antenna tilt for gyro precession.

- Evaluate weather in the immediate sphere of operation.
- Do not "over-scan” weather Largets.

- During excessive aircraft maneuvers, recognize the limitations of
stabilization.
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VP Operation In-Flight

VERTICAL PROFILE (VP) THEORY OF OPERATION

Note: A VP compatible indicator is required to display in VP mode.

The primary use of the RDR 2000 is to aid the pilot in avoiding thunder-
storms and associated turbulence. All normal weather radar principals
apply to the Vertical Profile feature incorporated in the RDR 2000 radar.
It is therefore important to become familiar with the theories of basic
radar principles, beam illumination, radar reflectivity, display calibration,
weather attenuation compensation, weather mapping and interpretation,
ground mapping and target resolution.

The operational difference between the standard weather avoidance
radar and the RDR 2000 is the additional ability to vertically scan the
antenna up and down with respect to the aircraft center line and process
the vertical slice of information for display in a meaningful format.

\/P OPERATION IN-FLIGHT
VERTICAL PROFILE

The single most important key to deriving pertinent, usable information
from weather radar is proper tilt management. This formerly complex
procedure is greatly simplified by the RDR 2000 Vertical Profile feature.

With conventional non-VP weather avoidance radars, setting the
antenna tilt angle too low results in excessive ground or sea retumns.
Setling the angle too high eliminates the excessive return problems, but
may result in the radar beam passing over the top of a weather target.
The proper antenna tilt angle is directly dependent on a given storm's
range from the aircraft and its height, width, depth and intensity. Upon
selecting the desired tilt, the pilot must rely on his ability to interpret the
limited display information. For detailed information on tilt management
and interpretation of display information, refer to the Tilt Management
section under Cperation In-Flight.

The Vertical Profile feature of the RDR 2000 provides a direct means of
displaying the vertical characteristics of the weather cell. Storm charac-
teristics of particular interest to the pilot include relative height, slant,
shape, vertical development and the area of most concentrated precipita-
tion within the storm. In addition to providing information about the
storm’s vertical characteristics, the pilot can now easily distinguish
between ground or sea returns and actual weather. In dual indicator
installations, the normal azimuth scan may be viewed on one indicator
and Vertical Profile on the other. With this information at hand, the pilot
can develop a mental, three-dimensional picture of the storm.
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VP Operation In-Flight

Center of
» Ground
Return

"Symmetrical”
Image on

Both Sides of
Beam - see
note below

Figure 6: Vertical Profile View
Ground Mapping Denver & Mouriains
Alircraft at 20,000 feet MSL

Figure 6A: Standard Azimuth View
Ground Mapping Denver & Mourdains
Aircraft at 20,000 feet MSL

Figure 6: 160 nm range selected showing normal ground returns over
flat terrain with Denver and 1h.~ t-rmqurm nd mountains displayed as
strong symmetrical ground retums at 130 nautical miles. The aircraft is at
20,000 fer~ MSL. When the beam shows a symmetrical image about the
ground retum center line, sither the returns are from a very solid object
such as the ground or a very intense low level closein storm,

Mate: The image will be symmetrical in ground map mode and shightly
truncated at the bottom side of the returm im Wi Mode.
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P26

Indicates
Weather

Center of
Ground
Return

Figure 8
Vertical Profile View
Strong Weather Line
Aircraft at 20,000 feet MSL

Standard Azimuth View
Strong Weather Line
Aircraft at 20,000 feet MSL

Figure 8 80 nm range selected showing normal ground retuns out o 60.
natical miles. An intense high-leve! storm is depicted by the non-sym-
metrical returns. The aircraftis at 20,000 feet MSL.
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Non-
Symmetrical
Re

Indicates
Weather

Center of
Ground
Return

Figure 9: Vertical Profile View
Strong Weather Returns
Aircraft at 20,000 feet MSL

Figure 9A: Standard Azimuth View
Strong Weather Returns
Aircraft at 20,000 feet MSL

Figure 9: 40 nm range selected showing normal ground returns out to
25 nautical miles. At 20 nautical miles the RDR 2000 shows an area of
isolated precipitation between the aircraft and the major storm which
Starts at 25 nautical miles. This "Roll Cloud” is a fairly typical phenom-
enon associated with severe weather. The aircraft is at 20,000 feet
M
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Non-

+30° Scan Symmetrical
Up Return
Limit Indicates
ton Weather
Extends
ast Center of
the Point Ground
Return
“Symmetrical”
Possible Ground
Weather Returns - see
Returns note below

Figure 10: Vertical Profile View
Low Level Weather & Ground Returns.
Aircraft on Ground at Fort Collins
Loveland, Colorado

Figure 10A: Standard Azimuth View
Low Level Weather Ground Returns
Aircraft on Ground in Fort Collins
Loveland Colorado

Note: The image will be symmetrical in ground map mode and slightly
truncated at the bottom side of the return in Wx Mode.

Figure 10: 20 nm range selected, aircraft on the ground at Fort Collins
Loveland, Colorado airport. Strong symmetrical ground returns are
depicted ot to 20 nulical mies. A shaft of precitalon approximately 3
nautical miles wide starts at 9 nautical miles, rises and mushrooms. An
interesting point to note between the azimuth and VP presentation is the
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storm depth painted. The Vertical Profile presentation depicts the storm
tops te be 7 nautical miles deep while the azimuth view depicts a storm
depth of 2 nautical miles. The selected tilt angle would account for this
discrepancy. The vertical scan in the Vertical Profile mode of operation
is up and down 30 degrees. Normal azimuth scan tilt adjustment is up
and down 15 degrees, which limits the upward scan and ability to paint
the higher level development of the storm as depicted in Vertical Profile
presentation.

Between 3 and 5 nautical miles the low altitude areas of precipitation are
detected. Due to their proximity to the ground and aircraft, sufficient
returns are detected tc provide the symmetrical returns we normally
associate with ground retums.
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