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ABSTRACT

Design of Slotted Waveguide Array Antenna for

Collision-Avoidance Radar of Helicopter

Kim In-Ryeal

Advisor : Prof. Oh Soon-Soo, Ph.D.
Dept. of Hectronic Engineering
Graduate School of Chosun University

In this paper, the radar antenna of collision-avoidance radar on helicopter was
suggested to X-band slotted waveguide array antenna. The slotted waveguide array
antenna has plat structure. The external attachment antenna on helicopter was take
affect by air resistance. Therefore, in order that apply on helicopter the radome was
required slotted waveguide array antenna. The antenna requirements were antenna
gain over 35dBi, side-lobe level(SLL) below -20dB. By using the baffle blocks the
coupling between slot antennas. Design the height of baffle was \,/4. Wavelength of
free space A\, was 8.57mm. The waveguide using WR-28(7.1mm X 3.6mm). Bandwidth
of WR-28 was 26.5~4GHz. But feeding waveguide was not equal to WR-28. Because
feeding waveguide was required guided wavelength of 16.2mm. The coupling slot was
tilted for coupled with radiating waveguide. Combine radiating waveguide and feeding
waveguide that simulated. The overall antenna size was 248.2mm X 130.6mm. As a
result, the antenna gain was 36dBi and side-lobe level was -22dB(E-plane) and

-25dB(H-plane).

- vii -
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& Uy 2 Fapa A 4 (mm)
T 4 (TE1 Mode) (TE10 Mode)

(GHz) (GHz) 7}2(a) A 2(b) FA®
WR-430 1.7 ~ 2.6 1.375 109.22 54.61 +0.14
WR-340 2.2 ~ 3.3 1.737 86.36 43.18 +0.11
WR-284 2.6 ~ 3.95 2.079 72.14 34.04 +0.1
WR-229 3.3~ 49 2.579 58.17 29.083 +0.076
WR-187 3.95 ~ 5.85 3.155 47.55 22.149 +0.064
WR-159 49 ~ 7.05 3.714 40.39 20.193 +0.051
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3 31 3871 A €5 AA gt E
Table 3.1 Design parameter of 38 radiation slots

19 1 1 0.186 0.76 3.51
18 0.342 0.117 0.021 0.21 3.44
17 0.396 0.157 0.029 0.25 3.44
16 0.452 0.204 0.038 0.3 3.45
15 0.509 0.259 0.048 0.34 3.45
14 0.567 0.322 0.060 0.38 3.46
13 0.625 0.391 0.072 0.42 3.46
12 0.682 0.466 0.086 0.47 3.47
11 0.738 0.545 0.101 0.51 3.48
10 0.792 0.628 0.117 0.56 3.49
9 0.843 0.711 0.132 0.61 3.5
8 0.890 0.793 0.147 0.65 3.5
7 0.933 0.871 0.162 0.7 3.5
6 0.971 0.944 0.176 0.73 3.51
5 1.004 1.009 0.188 0.77 3.51
4 1.031 1.063 0.198 0.8 3.52
3 1.051 1.105 0.206 0.82 3.52
2 1.065 1.135 0.211 0.83 3.52
1 1.072 1.149 0.214 0.84 3.52

{*ICollection @ chosun
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Fig. 3.3 Simulation model of 19 slotted array antenna
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Fig. 3.6 Simulation model of 38 slotted array antenna
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Fig. 3.9 Simulation structure of coupling slot
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3E 32 1670 2% <5 AA g2
Table 3.2 Design parameter of 16 coupling slots

8 1 1 0.12952 8
7 0.818 0.670 0.086842 7.5
6 1.087 1.181 0.153046 8.7
5 1.355 1.836 0.237895 11
4 1.603 2.570 0.332868 13
3 1.810 3.277 0.424547 14.7
2 1.959 3.840 0.497425 15.9
1 2.037 4.152 0.537856 17
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Fig. 3.11 Simulation model of coupling slot and excitation
waveguide
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3.1.3 AA <GHy A = AlEHIA A
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Fig. 3.15 Overall antenna simulation structure
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Fig. 3.16 Overall antenna simulation result of reflection coefficient
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Fig. 3.19 Slotted waveguide array antenna of
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Fig. 3.20 Reflection coefficient of antenna for comparison and
analysis
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Fig. 3.21 Radiation pattern of slotted waveguide array antenna for comparison

and analysis
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Fig. 3.22 Slotted waveguide array antenna for round edge in waveguide
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Fig. 3.23 Reflection coefficient of round edge model for radius 0.5mm
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Fig. 3.25 Simulation model of slotted waveguide array antenna of round edge
for radius 0.5mm
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Fig. 3.27 Simulation result of overall antenna reflection coefficient with round
edge of radius 0.5mm
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Fig. 3.28 Simulation result of overall antenna radiation pattern with round edge
of radius 0.5mm

79 3289 TezE WA 05mm mAEE A8d ASE ABEold Az
olv] 3139 44 Weje] Agdold ANE wmslw 0.20B Fe o5 Holx
o2 sy} gtk 2EER bg A A7E B B2 dHE dEy 54

_50_

Collection @ chosun



322 €% X9 3 oF B4

0% 329 &%) 98 PN AFHH =

Fig. 3.29 Simulation model of changed slot offset
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Fig. 3.30 Simulation result of reflection coefficient with shift 0.5mm of 40
slots offset
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Fig. 3.31 Simulation result of radiation pattern with shift 0.5mm of 40 slots
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Fig. 3.32 Simulation model of shift 0.>mm the overall slots offset
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Fig. 3.34 Simulation model of changed 0.1mm the 40 slots length
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Fig. 3.35 Simulation result of reflection coefficient
with changed +0.Imm of 40 slots length
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Fig. 3.36 Simulation result of radiation pattern with
changed +0.1mm of 40 slots length
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Fig. 3.37 Simulated reflection coefficient of changed -0.1mm the 40 slots
length
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Fig. 3.38 Simulated radiation pattern of changed -0.1mm the 40 slots
length
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Fig. 3.39 Simulation model of changed +0.5mm the overall slot
length
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Fig. 3.40 Simulated radiation pattern of changed
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Fig. 3.41 Manufacturing equipment of antenna
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Fig. 3.42 Manufactured exatation waveguide, radiation
waveguide & coupling slots and radiation slot plate
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Fig. 3.43 Brazing equipment and a preheater
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Fig. 3.44 Image of manufactured antenna
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Fig. 3.45 Block diagram of Compact Range Chamber
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Fig. 3.46 Standard horn antenna of excitation
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Fig. 3.49 Measurement setup of reflection coefficient
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Fig. 3.50 Measured reflection coefficient
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Table 3.3 Comparison measured parameter of designed slotted array antenna
for multilayer
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Hodayu -20.7 dB -13.17 dB -9.3 dB
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