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1. Radar unit block diagram

PC and control software

WR75 - WR90
Waveguide transition

\ Antenna

Circulator Flexy WR90 waveguide, 1 m

Encoder and rotating joint

Figure 1. Radar unit block diagram

All the components in the diagram above are provided inside a radome with the following
characteristics.

Radome
Height 150 cm
Diameter 90 cm
Color White
Material Polyester

Table 1: radome properties

Figure 2. Radome r




2.

Radar unit technical specifications

The meteoradar is a pulsed radar with the following technical specifications.

2.1

The rotating joint (part of the RF generator) is connected to a flexible waveguide that introduce an

Table 2. Radar unit technical specifications

Transmitter

Peak power 10 kW

Pulse length 600 ns
Transmitted frequency (9410 + 30) MHz
Pulse Repetition Frequency (PRI)) | 800 Hz

Modulator

Solid state

Receiver

Receiver type

Logarithmic, solid state

Dynamic range

From 0 to =100 dBm

Intermediate Frequency (IF)

60 MHz

Receiver filter bandwidth

(20 £ 2) MHZ

Other specifications

Front end Microwave integrated circuit

Noise figure <3.5dB

Duplexer Ferrite circulator with state solid diode limiter
Antenna rotation speed (22£2) r. p. m.

Power 24 Vdc

Flexible waveguide description

additional loss of 0.3 dB.

Table 3. Flexy waveguide characteristics

Waveguide type Flexy WR90
Length Il m
Waveguide losses 0.3dB

Figure 3. Flexy waveguide




-4

2.2 Waveguide transition

The waveguide chain ends with the WR90 — WR75 transition to match with the WR75 antenna

flange. The total losses due to the entire waveguide chain (flexible waveguide plus transition) are
equal to (0.4 £ 0.1) dB.

2.3  Magnetron characterization

The magnetron transmits at the frequency of about 9.410 GHz + 30MHz due to the manufacturing
process. The exact frequency is measured in laboratory and all frequency filters are tuned via
software. Measurements made in laboratories shows that the magnetron frequency derive is about

150 KHz/K. It means that a 10 °C (or K) temperature variation change the magnetron frequency of
1.5 MHz.

- ———— ——




3 Antenna technical specifications

The radar is equipped with a parabolic antenna produced by GIOMAR, model GPHO6.

Table 4. Antenna technical specifications

Diameter 60 cm

F/D 0.35

DEP 10.7 cm

Focal length 21 cm

Adjustment of polarization 360°

Material Anodized aluminium
Thickness 3 mm

Setting of fine bearings on the horizontal plane | +7°

Setting of fine bearings on the vertical plane sk 7°

Operational temperature -40°C-60°C

The following figures represent the radiation pattern both in the horizontal plane and in vertical
plane at the central frequency f=10.5 GHz. .

In the meteoradar applications the antenna is used at about 9.4 GHz, slightly off from the central
band for which it was designed implying a reduction of the nominal gain reported on the technical
specifications.
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Figure 4. horizontal and vertical plane’radiation pattern




