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The Application of Relays for Noise Reduction
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Abstract This study evaluated the improvements for circuits of a combat vehicle distribution box to
reduce the noise generated in electromagnetic compatibility (EMC) testing. An analysis of the distribution
boxes that failed the standard revealed the conducted noise generated from the converter and
semiconductor switching elements on the circuit board. The distribution box transfers power from the
generator and battery to the cooling system of a combat vehicle to keep turning the air conditioner on
and off. Two methods were proposed to overcome this problem: a passive filter was added to the circuit
board for the first method, and the converter and switching elements were replaced with the relays for
the second method. Both methods were effective in reducing noise, but a greater improvement was
obtained from the second method. The second method was applied to a combat vehicle system and was

found to be suitable according to the EMC standards.
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Fig. 1. Schematic of distribution box
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Fig. 3. Waveform(RTN) by EMC Testing standard CE102
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Fig. 4. Task flow of an improvement of noise reduction
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Fig. 6. The circuit board for air conditioner with LC
filter
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CE102 with LC filters
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Fig. 9. The circuit for air conditioner with relays
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Fig. 11. Waveform(HOT) by EMC Testing standard
CE102 with relays
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Fig. 12. Waveform(RTN) by EMC Testing standard
CE102 with relays
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Fig. 13. Waveform(Vertical) by EMC Testing standard
RE102 with relays
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Fig. 14. Waveform(Horizontal) by EMC Testing
standard RE102 with relays
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