Jlekuisa 21.
PAOAP HEMNEPEPBHOI [ll.
CONTINUOUS WAVE RADAR.
(CW-Radar).



rJIU HenpepbiBHOIro nafny4vyeHus
PJ1C HenpepbIBHOIo U3y4YeHus sBMAeTCS
PA3HOBUOHOCTbLIO pagmnosiokalMOHHOU
CUCTEMbI, KOTOPaA HernpepbIBHO U3ry4yaer
PaaAnOBOSIHY onpeaesieHHON CTaburbHOU
4acToThbl, a 3aTeEM NPUHNMAET OTPAKEHHbIE
oObeKkTaMu BOJHbI.
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PJ1C HenpepbIiBHOro nsnyvyeHmns (CW)
ncnonb3yetT apdeKT Jonnepa,
4YTO AeNaeT €€ HeBOCNPUNMYNBOW
K mMomMexam OT KPYMHbIX
CTaUuMOHapPHbIX OOBLEKTOB U
MearTeHHO OABUratoLWLNXCS
NAaCCUBHbIX MOMEX.
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bnok-cxema npocteunwero CW pagapa
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brnok-cxema CW pagapa ¢ NpoMeXyTo4HOW YaCcTOTOM
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TunnyHbiM curHan CW pagapa



[MpuMeHeHuUs

- Hepgoporune pagnoBbLICOTOMEPHI,
OEeCKOHTaKTHbIE AaTYMUKU N CITIOPTUBHbIE
YCTPOWUCTBA, KOTOPblE paboTatoT OT
HECKONbKNUX AEeCATKOB METPOB A0
HECKOMNMbKNX KNITOMETPOB.

- loporocTosLliue CUCTEMbl PaHHETO
npegynpexageHns ¢ AanbHOCTbIO
bonbLue 100 km (CWAT - CW angle track
pagap 3eHUTHO-PAKETHbLIX KOMMNJIEKCOB).



OcHoBHoOe npenmyuiectso CW
pagjapa CoOCTOUT B TOM, YTO IHEpPrusa He
n3ny4vyaeTca uMmnyribCamMm.

OH ropasgo npotue B N3roToBJIEHUU U
akcnnyaTtauum.

CW pagapbl He UMEOT HU
MWUHUMANIbHOU, HU MAaKCUMaJribHOWN
OanbHOCTU, XOTH MOLLHOCTb
nepegartymka HaknagbiBaeT
NpaKkTU4YeCKOE OrpaHNYeHNE Ha paanyc
NencTBUL.



BoeHHble NCMOoNb3YIoT
HenpepbIBHbIV pagap, YToObl
HaBOOUTb NOJIyakKTUBHbIE
paKeTbl BO3QyX-BO3OyX (Takme
Kak AIM-7 Sparrow 1 CTaHOapTHbIE
pakeTbl CLUA). Camoner, ¢
KOTOPOro 3anyckaeTca pakeTa,
noacBeYvYMBaET Lernb C NOMOLLbIO
curHana CW papapa.



MO OTPaXeHHbIM OT Lienu
paanonoKaLunoHHbIM BOMTHAM.
[TOCKOMNbKY pakeTa OBUXETCA C
BbICOKMMW CKOPOCTAMMU MO
OTHOLLEHUIO K CaMOSeTy,
cyliecTByeT CUNTbHbIU
AONepoBCKUN COBW.
BoNbLUMHCTBO COBPEMEHHBIX
pagapoB Ana Bo3ayLHOro 6os
nmveroT CW yHKUMIO Ong HaBegeHus
PaKeT Ha Lenb.



MakcumanbHasa AanbHOCTb JENUCTBUS
pagapa HeNpPepbIBHOMO U3Ny4YeHus
onpenenseTrcsa obLien nonocoun
NponycKaHnsi 1 MOLLIHOCTbIO Nnepeaartyvuka.

[Tonoca onpenensaetca AByMA akTopamMmm:
- [lepepaBaemMou NNOTHOCTLHO IHEPrun
(BaTtT Ha 'epu).

- [lonocoun nponyckaHna UNLTPOB
npueMHuKa.



YaBoeHne MOLWHOCTU
nepenarymka rnoBblLLIAET

0anbHOCTb pagapa npuMepHo
Ha 20%.

CHwXeHune obLero wyma FM-
nepenartymka B ABa pas3a gaeT
TOT K€ 3P PEKT.



[TpnemHukn, ncnonb3dyemole B CW pagapax,
B YaCTOTHOW 0OracTy O4EeHb OTIINYAKOTCS OT
NPUEMHMKOB OBbIYHbIX pagapoB..

[TpnemHuk B CW pagapax CocToUT 3 baHkKa
dounneTpoB, Kak npaBurio, bonbLue, Yyem 100.

UYncno dounbTpoB onpenenser
MaKCUMarbHY AalfIbHOCTb.

YOBOeHME Konn4yecTBa NpUeMHbIX PUNsTPoB
NoBbILLIAET AarnbHOCTb Aencteust CW pagapa
npumMmepHo Ha 20%.
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UacTOTHbLIN OTKITUK TUMUYHOTO
OOMnepoBCKOro baHka punsTPOB AN
cnydasa N = 8.
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HacToTHasa xapakTtepucTuka
OONNEPOBCKUX PUNLTPOB



which is equal to exactly 1.852 km/h and
approximately 1.151 mph.

The abbreviation kn is preferred by members of the International

Hydrographic Organization (IHO), which includes all major seafaring nations.
However, the abbreviations kt (singular) and kts (plural) are also widely used.
The knot is a non-Sl unit (plural) are also widely used. The knot is a non-SI unit
accepted for use with the Sl (plural) are also widely used. The knot is a non-SI
unit accepted for use with the SI. Worldwide, the knot is used in meteorology
(plural) are also widely used. The knot is a non-SI unit accepted for use with
the SI. Worldwide, the knot is used in meteorology, and in maritime (plural)
are also widely used. The knot is a non-Sl unit accepted for use with the SI.
Worldwide, the knot is used in meteorology, and in maritime and air (plural)
are also widely used. The knot is a non-Sl unit accepted for use with the SI.
Worldwide, the knot is used in meteorology, and in maritime and air
navigation—for example, a vessel travelling at 1 knot along a meridian (plural)
are also widely used. The knot is a non-Sl unit accepted for use with the SI.
Worldwide, the knot is used in meteorology, and in maritime and air
navigation—for example, a vessel travelling at 1 knot along a meridian travels
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Tunbl PJ1C HenpepbIBHOIO
N3ny4YeHus

CyuwiecTtBytoT gBa tuna PJI1C
HenpepbIBHOIO N3ny4vyeHusa:
HemMoAaynMpoBaHHbIE HEMPEPbLIBHOIO
n3nydyeHusa (CW) n 4YactoTHoO-
moaynupoBaHHblie PIIC
HenpepbIBHOIo nany4yeHuna (FM CW).



rnemMoaAyJsimpoBaHHbI€ FJIU HEeNpepbiIBHOIO
n3ny4veHus

OTOT BMA pagapa MOXET CTOUTb MeHbLLUe S
100.

YacToTa 3xo-curHana cgBuHyTa no
OTHOLLEHWIO K YacToTe rnepegaBaemMoro
curHana scnencrteune adpdekra [lonnepa ns-
3a ABMXeHnst oobekToB. [1pn aTOM
HeBO3MOXHO onpenerinTb paccrtosiHue.
10T TMN PJ1C 00bIYHO NCNOMb3yeTcs B TakmX
BMUAax cnopTta, Kak ronbM, TeHHUC, bencodor, u
aBTOrOHKM.



[onnepoBckas YactoTa 3aBUCUT OT CKOPOCTH
ANEeKTPOMarHUTHbIX BOJTH B BO3ayXxe (C°

HEMHOIo MeHbLLIe, YEM B BaKyyMe) 1 CKOPOCTU
Lenu v:

I
c

fd — 2 (3,



3meHeHne ANnHbI BOMHbI, Bbi3BaHHOE
OBUMXEHUEM UCTOYHUKA



HenpepbIBHbIM pagap 6e3 FM moaynaumnm
ODHapyXMBaET TOSMbKO ABNXYLLMECS
OOBLEKTHI, MOCKOSbKY HEMNOABWMXHbIE OOBLEKTHI
He co34atoT J0oMNepoBCKOro caBura 4acToThl.
OTpaXeHHble CUrHanbl OT CTaLMOHaPHbIX U
MeOSIEHHO OABMXYLLMXCHA OOBbEKTOB
MacCKMNPYOTCA NnepeaaBaeMbiM CUTHASIOM,
KOTOPbIN NOAaBMAeT OTpaXXeHUsa oT MeasIEHHO
OBWXKYLLMXCA OOBEKTOB rnpu 00bIYHOU paboTe.



713 Range Measurement with CW Radar

Range measurement with CW radar is only possible over the range of the uniqueness of the
signal (meaning the range A/2), however, when in this range, quite exact. Thus CW radar is
suitably outstanding for position control and/or range measurement in automatic control
engineering. As an example, the measurement of the wear of a brake disc of a passenger car is
represented in Figure 7.6.
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Figure 7.6  Distance measurement with CW radar



The phase shift of the reflected wave received at the radar amounts to:

Ap = zﬂz_a -7 2(a, + friction wear)
Za Ay

(7.4)

Here is the aj initial setting. The phase measurement with a precision of 3° to 5° is quite
possible. As an example, a sensor is regarded with 24 GHz, with which 5° correspond to the
change in phase of a of distance variation of approximately 40 um. Thus the wear due to
friction can be controlled very exactly.

For the measurement of larger ranges and distances, an amplitude modulation (AM) can be
modulated on the CW signal and for the analysis, the phase of the AM can be determined.
The use of two or more sequential CW signals, with a frequency offset of Af, is also possible
(stepped frequency CW radar).



END.






