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Improvement of Broadband Radiated Emission Noise in Military
Tactical Vehicle by Using Additional Alternator in Engine
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Abstract The military tactical vehicle currently being operated is manufactured by improving the parts
of commercial vehicles. In addition, the power supply system is applied by installing a separate converter
inside the communication room to secure the operating environment of communication equipment. On
the other hand, due to electromagnetic radiation noise, there are problems in frequent noise and
deterioration in communication sensitivity during wireless communication in vehicles. To improve these,
an advanced power supply system is applied, which is also equipped with an alternator to receive power
required for communication equipment reducing broadband electromagnetic radiation noise. An
additionally installed alternator, which is located in the engine room, is separated from the
communication room where communication equipment is operated and is expected to reduce the effect
of electromagnetic radiation noise generated from the power supply system. To verify these, a
broadband radiation test was performed on a previous and advanced one. As a result, the broadband
radiation noise of vehicles with an applied advanced power supply system satisfied all of the domestic
vehicle safety standards and reduced in most of the sections except for some frequencies compared to
previous typed vehicles. In particular, broadband radiation noise was decreased by up to 10.751 dBxV/m
in the vertical sections in 170 to 200 MHz on the right side of the vehicle.
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Fig. 2. Picture of previous power supply system
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Fig. 3. Picture of alternator in the engine for
advanced power supply system
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Table 1. Broadband radiated emission test criteria of
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Fig. 4. Schematic flow of broadband radiated
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Fig. 5. Picture of broadband radiated emission noise
test of the military tactical vehicle
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Table 2. Analysis of horizontal measurement result at
left side in vehicle according to broadband
radiated emission test

Table 3. Analysis of vertical measurement result at
left side in vehicle according to broadband
radiated emission test

Before After Before After

No| F Result F Result Limit No | F Result F Result Limit

req. esul req. esu dB V, req. esu req. esul dB \Ys
OH) | @Bevm) | O | @By AV OH) | @Bavm) | O | @By |4V

1| 3400 17.198 32.80 14073 | 5600 1] 3400 18.195 3135 19594 | 56.00

2 | 3565 19.538 34.05 12559 | 56.00 2 | 45.00 30.038 45.00 26632 | 56.00

3 | 5545 25.114 55.25 22464 | 56.00 3 | 5200 34397 50.00 20964 | 56.00

4| 6645 17.832 60.05 10893 | 5642 4| 6005 21375 60.05 21359 | 5642

5 | 9890 14.969 95.80 8.403 57.89 5 | 8075 11.410 96.65 9374 57.89

6 | 10680 | 17051 | 11180 | 11472 | 5961 6 | 12045 | 226835 | 11150 | 13654 | 59.61

7 | 16640 | 25502 | 15325 | 17302 | 6137 7 | 16260 | 22165 | 15660 | 17.004 | 6137

8 | 17005 | 23924 | 171.90 | 14301 | 6321 8 | 21000 | 19982 | 17005 | 14295 | 6321

9 290.05 15.573 298.40 12.203 65.10 9 277.10 14.686 247.45 14.563 65.10

10| 39370 | 16868 | 400.00 | 15488 | 6699 10 | 39305 | 18293 | 39385 | 15676 | 6699

11| 52500 | 19653 | 49995 | 20085 | 67.00 11| 46415 | 19586 | 49965 | 18274 | 67.00

12| 61045 | 31703 | 683.75 | 21665 | 67.00 12| 68820 | 26366 | 68460 | 21677 | 67.00

13 | 70035 | 26855 | 82450 | 24083 | 67.00 13 | 85000 | 25286 | 84935 | 24322 | 67.00

14| 978.10 | 27729 | 97695 | 26568 | 67.00 14| 99290 | 27797 | 10000 | 27217 | 67.00
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Table 4. Analysis of horizontal measurement result at
right side in vehicle according to broadband
radiated emission test

Table 5. Analysis of vertical measurement result at
right side in vehicle through broadband
radiated emission test

Before After Before After
No| F Result F Result Limit No | F Result F Result Limit
req. esul req. esu dB V, req. esu req. esul dB \Ys
OH) | @Bevm) | O | @By AV OH) | @Bavm) | O | @By |4V

1| 3400 21413 30.00 13328 | 5600 1] 3400 2972 31.70 22062 | 56.00
2 | 3475 22117 45.00 14393 | 5600 2 | 45.00 20617 44.95 23.130 | 56.00
3 | 5770 26.383 54.10 24798 | 56.00 3 | 5530 32.948 55.05 32286 | 56.00
4| 6005 17.137 60.05 10432 | 5642 4| 6005 20553 60.05 13335 | 5642
5 | 10000 | 14641 99.80 8.978 57.89 5 | 99.75 13.605 96.70 11354 | 57.89
6 | 12075 | 19462 | 12780 | 12402 | 5961 6 | 12100 | 25947 | 11200 | 16241 | 5961
7 | 17000 | 23626 | 15660 | 17.026 | 6137 7 | 17000 | 25450 | 15935 | 17.018 | 6137
8 | 17045 | 23957 | 17005 | 14097 | 6321 8 | 17015 | 25471 | 17005 | 14720 | 6321
9 266.80 18.555 299.30 12.741 65.10 9 257.05 18.661 253.85 13.087 65.10
10 | 30005 | 18248 | 39380 | 15736 | 6699 10 | 40000 | 16845 | 39390 | 16873 | 6699
11 520.20 22.908 499.70 18.369 67.00 11 475.15 21.122 500.35 18.737 67.00
12] 60335 | 26191 | 69075 | 21607 | 67.00 12| 69410 | 26593 | 68280 | 21614 | 67.00
13 | 84825 | 25333 | 84050 | 24374 | 67.00 13| 84830 | 25119 | 84645 | 24212 | 67.00
14| 9754 27573 | 10000 | 28.145 | 67.00 14| 99835 | 27657 | 98220 | 26500 | 67.00
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