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6874 MICROWAVE, RADAR & NAVIGATION AIDS

" AIMS

TPC
233

To provide the students with an opportunity te acquire Ikmowledge, skill and aititude in the area of microwave,

radar & navigation aids with special emphasis on:
micTowave components

wave guides

microwave tubes

micTowave measurements

microwave antenna -

semiconductor microwave devices

radar system

radio and navigation aids

SHORT DESCRIPTION

Concept of microwave; Microwave components; Wave guide; Microwave tubes; Microwave measurements;
Microwave antenna; Semiconductor microwave devices; Radar; Radar systern; Radio aids; Navigation aids.

DETAIL DESCRIPTION '
Theory : :
Understand the concept of microwave.

Define the term microwave. . .
Mention the application of microwave with frequency range.

List the characteristics of microwave.

Mention the problems associated with conventional tubes at UHF,
Describe the characteristics of tubes for ultra high frequency.
Describe the basic principles of acom.

. Desctibe the basic principle of disk seal tube.

Understand the features of wave guide.

2.1 Define the term wave guide.

22 List advantages of wave guide over coaxial line.

23 Mention different mnodes of a wave guide.

24 Describe phase velocity and group velocity in a wave guide.

25 Describe the field pattern of TE!0, TE20 and TM11 modes.

26 Explain the methods of mode excitation in rectangular wave guide,

27 Describe behavior, field pattern and disadvantages of circular wave guide.
28 State the relationship between cut-off guide & free space wave length.

Understand the concept of microwave compansnts.

£ e e
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3.1 Describe the construction and function of basic microwave components, (i) wave guide tees, (ii)
magic tee, (iii) isolating device, (iv) adjustable phase shifter, (v) hybrid ring (rat-race), (vi) coupling

probes, (vii) coupling loops, (viii) wave guide flanges, (ix) rotating joints, (x)
Inode suppressors, (xii) irises, (xiil) tuning posts and screws.

3.2-  Describe the workingprinciple of wave meters.

33 Describe the working principle of ditectional couplers.

34 Describe the constructions two of isolators and circulators.

35 Describe the principle of isolators and circulators,

36 Desctibe the principle of operation of cavity resonator,

Understand the features of klystron tube.

4.1 Describe the construction and operation of two cavity klystron tube,
42 Describe Applegate diagram for klystron amplifier.

4.3 Describe the construction and operation of multi cavity klystron,
4.4 Mention the performance and application of muiti cavity klystron,
4.5 Describe the construction and operation of reflex klystron tube.
4.6 Mention the performance and applications of reflex klystron.

mavelling detector, (xi)




Understand the leatdres of magnetron and travelling wave tube.

5.1 Describe constructional feamures of cavity magnetron.
52 Describe the mechanism of oscillations in a magnetron.
- 53 Describe the construction and operation of travelling wave tube.
54 Mention performance, properties and applications of travelling wave tube,
6. Understand the basic concept of microwave measurements.
6.1 Describe the method of measurements of low microwave power by bolometer and microwave
thermocouple. . :
6.2 Describe the method of measurement of medium and high microwave power by calorimeter-
wattmeter measuring system. .
6] Describe the method of measurement of microwave {requency and wavelength
6.4 Describe the method of measurement of standard wave ratio.
6.5 Describe the method of measurement of impedance.
6.6 Describe the method of measurement of attenaation.

7. Understand the features of microwave antennes.

7.1 Mention the characteristics of mictowave antennas.
7.2 Describe the construction of hom antennas.
7.3 Describe the operation of antennas with parabolic reflectors.
7.4 Describe the function of feed antennas.
7.5 Describe the operation of cassegrain feed.
76 Describe the operation of dielectric lens antenna.
8. Understand the concept of semi conductor microwave devices.
8.1 Describe the construction, performance and application of micTowave transistor.
8.2 Describe the construction, operation and characteristic of varactor diode.
8.3 Describe the basic principle of parametric amplifiers.
84 Describe the constructional features and applications of gun diode.
B5  Describe the theory of microwave amplification by stimulated emission of radiation (Maser).
8.6  Describe the construction and performance of IMPATT (impact avalanche and transit time) and
Gun diode. '

9. Understand the besic concept of redar.
9.1 Describe the basic principle of radar. .
9.2_ Express the deduction of the radar range equalion.
9.3 Mention the factors influencing maximum range.
9.4 Mention the effect of noise.
95  Describe power and frequencies used in radar.
9.6  Mention different types of radar. _
9.7 List the special considerations in radar receiver.
9.8 Describe the function of radar display systems.

10. Understand the featurss of mdar system.

10.1  Describe the operation of basic pulsed radar system:

102  Describe the working principle of Duplexer.

10.3 - Describe the working principle of moving target indicator (MTT).

104 - Describe the basic principle of tracking radar systern and search radar system.
10.5  Describe the working principle of Doppler radar,

10.6  Mention the advantages and limitations of CW Doppler radar.

10.7  Describe the working principle of FM CW radar.

10.8  Deseribe the radar antenna scanning pattern.




1.

12,

Practical :

1.

Understarid the baslc concept of radlo alds.

111
112
113
il4
11.5
11.6

Describe the basic principles of radio direction finding.

Derive the equation of resultant voltage of a rectangular loop antenna.
Meention the step for finding the direction by loop antenna.

De:scribe the construction and epplication of loop, modified loop and Adcock anienna,
E:xplain the basic principle of very high frequency omni direction moge (YOR).
Clescribe the operation of distance measuring equipment (DME).

Unders'land the basic concept of navigation alds.

12,1

12.2
123
12.4

Describe the operating principle of long range navigation (LORAN) and short range navigalion
{SORAN). : .

Describe the working principle of instrument landing system (ILS).

Describe the working principle of Ground Control Approach (GCA).

Describe the basic principle of marker becons and transponders.

Measure the tuning range of a reflax kiystron.

1.1

1.2
1.3
1.4
1.5
1.6
1.7
1.8

Select reflex klystron, power supply, klystron mounts detector & necessary melers, equipment and
materials. :

Connect the klystron tbe and associated components properly.

Set up the signal detector. :

Switch on the power supply.

Set the mning control at minimum.

Measure the frequency.

Measure the frequency for the maximum control.

Determine the tuning range.

Measure the YSWR of a microwave signal for a given load,

1
2.2
3
24
2.5

Select a micro wave ube (klysiron) and require apparatus & materials.
Connect the klystron, wave guide / slotted line, load and TECESSary equipment.
Switch on the power supply. T
Adjust the controls properly.

Measure the VSWR.

Measure the input Impedance of a horny antsnna.

Select a horn, VSWR meter, necessary apparatus,
Set up the apparatus and connect circuits properly.
Switch on the power supply.

Make proper adjustment.

Collect required data. .

. Use smith chart to determine the impedance of a homn antenna.

Use admittance meter o determine input impedance.

Study the operation of two cevity kiystron amplifler.

4.1

Select a klystron tube and required apparars & malerials.
Set up the apparatus and connect the circuit properly.
Switch on the power supply. -
Apply known signal to the input.

" Make necessary adjustment,

Measure the signal from output.
Determine amplification.

Study the operstion of traveliing wave tube amplifier.

5.1

Select the wbe and required (ools & materials.
Connect the circuits and equipment properly.
Switch on the power supply.

Apply known signat to the input.

Make proper adjustment.

Observe the output.

Determine the amplification.




10.

1.

12,

13.

14.

Study the operation of magnetron tube oscillator.
6.1 Select the tube, required apparatus and materials.

6. Ser up the equipment and connect the circuit
6.3 Switch on the power supply.

6.4 Make proper adjustment.

6.5 Observe the output frequencics.

6.6 Determine the modes of the tube.

Measurs the klystron frequency by stotted selection mathod.

7.4 Select klysiron supply, mount, isolator, slotted section and required apparatus & materials.
12 Comnect the circuit and set up equipment properly.

7.3 Switch on the power supply.

7.4 Make necessary adjustment.

15 Measure frequency

Measure the directivity and coupling of a directional coupler.
muﬁmmy,mmm.cﬁ.mmmmm equipenert & materials.

Set up the apparatus and connect the circuits. -

Switch on the power supply.

Make szﬁr adjustments.

Measure the coupling.

Measure the directivty.

Plot the radiation pattern of horn antenna In horlzontal and vertical plane.

9.1 Sdmﬁymmaqﬂy.ﬂyﬁmmﬂimﬁm.&ohnmm;ﬂhnmaﬁdahﬁum
9.2 Set up the apparatus and connect the circuits.

2.3 Switch on the power supplies.

9.4 Make proper adjustmnent. :

9.5 Obtain data for horizontal and vertical plane.

9.6 Plot the radiation pattern.

Verity the properiles of magic tee.

10.1  Select magic tee and required apparmatus.

102  Setup the equipment and connect (he circuits.

103  Swilch on the power supply. ot
104  Make proper adjustment.

105 Observe the magic (ee.

Study the characterisiics of s parabolic dish antenna.

1.1 Select & dish antenna and required apparatus.
112 Set up the equipment and connect the circuits.
11,3 Switch on the power supply.

114  Coliect the data.

11,5  Determine radialion paltern.

Study the operation of pulse radar,

12.1  Seiect the apparatus and required malerials.,
122 Sctup the cquipment and connect the circuits.
12.3  Switch on the power supply.

12.4 Rotate the antenna Lo a target.

12.5  Transmits the pulse.

126  Receive the pulse,

127 Determine the angle and distance.

Study the opera_lg‘on of an Instrumental landing system.

13.1  Select an aircraRt landing stadon.

13.2  Observe the run way localizer.

133  Observe the guide path equipment.

13.4  Observe the marker beacons.

13.5  Observe the operation of comrolling equipment.

Study the operation of a seml conductor micro wave device.

141  Select the micro wave semi conductor PIN diade, required apparatus & materials,
142  Set up the equipment and connect the equipment.

143  Swiwch on the power supply.

144  Make pmlﬁr adjustments.

145  Observe the oulput frequencics.

Vish nearest microwave, radar and navigation station and prepare a report.
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