
  With the extensive use of electronic equipment in modern warfare and the intensified confrontation of electronic warfare, the strong electromagnetic pulse 
(EMP) technology, which is mainly used in weapons such as high-power microwaves, is also developing rapidly. The electromagnetic pulses generated by 
electromagnetic pulse bombs can cause extensive damage to the electronic equipment in modern combat vehicle systems in a short period of time with the 
enormous energy. The electromagnetic pulses will be coupled into the interior of the vehicle through the gaps and the holes, and induce currents on the 
cables. The induced current, propagates along the wiring harness, affecting the internal circuits and components, and even destroy the electric circuits. 
Therefore, it is necessary to study the EMP prevention methods of the modern combat vehicles under complex electromagnetic environment. However, the 
high-voltage supply system and electric system of the modern combat vehicles will generate a certain temperature under dynamic conditions, if there are no 
sufficient heat dissipation measures, a high-temperature alerts will be triggered, and the vehicle will be stopped urgently. Therefore, for temperature 
sensitive electrical systems, ventilation and EMP prevention issues need to be considered at the same time.
  In order to effectively suppress the electromagnetic coupling of EMP to the vehicles and meanwhile guarantee the heat dissipation performance of the 
vehicle, a novel waveguide which cascades a rectangular waveguide filter and a cut-off ventilation waveguide array is proposed in this paper, The proposed 
structure can improve the electromagnetic shielding effectiveness to 40dB while achieving a larger area of effective heat dissipation.

  The proposed heat-dissipating waveguide structure is designed as a 
rectangular cavity consisting of two parts. The first part is the 
rectangular waveguide filter with a high-order mode suppression ridge, 
which can achieve a 30dB attenuation at the frequency region from 
800MHz to 2GHz; The second part is the ventilation waveguide array, 
which can achieve a 35dB attenuation at the frequency region below 
800MHz. The rectangular waveguide filter is designed as a rectangular 
waveguide structure consisting of four resonant cavities, each cavity is 
coupled by the inductance diaphragms. Considering the poor 
performance of out-of-band attenuation of the traditional rectangular 
waveguide filters, the ridge structure is added inside the cavities to 
improve stopband attenuation. The aim is to suppress the high order 
modes of cavity resonance, thus effectively suppressing the 
electromagnetic fields of high frequencies .
In order to realize the optimal suppression of high-order modes by the 

filter, the parameters of the inductance diaphragms and the ridges of 
the rectangular waveguide are optimized. The final optimized structure 
dimensions are expressed as follows. The cavity length l1, l2, l3 and l4 are 
64mm, 44mm, 44mm and 64mm, respectively; The ridge length r1, r2, r3 
and r4 are 77mm, 51mm, 51mm, and 77mm, respectively; The side 
length of the ridges c1, c2, c3 and c4 are 18mm, 13mm, 13mm and 18mm, 
respectively; The width of the inductance diaphragms W1, W2, W3, W4 
and W5 are 142mm, 38mm, 108mm, 38mm and 142mm, respectively.
Taking into account the processing difficulty and heat dissipation 
efficiency, the cell diameter of the ventilation waveguide designed in this 
paper is relatively large, where the waveguide cell width w is set to be 
32mm, and the cell depth h is set to be 30mmThe ventilation waveguide 
can achieve a 35dB stopband attenuation below 800MHz.
By cascading the rectangular waveguide filter and the ventilation 
waveguide, a waveguide that can prevent EMP and have heat 
dissipation efficiency can be realized. The insertion loss of this 
waveguide is given, indicating that the cascade structure can achieve an 
insertion loss of 40dB in the frequency range from 100MHz to 2GHz.
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  While the plane wave sweeps across the metal box, the peak 
magnitude of electric field outside and inside the metal box is 
approximately 90dBV/m and 10dBV/m, respectively, which indicates a 
good shielding effectiveness of the cascaded waveguide.
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Fig. 3D view of the Heat-dissipating waveguide. 

Fig. the Dimensions of the Heat-dissipating waveguide. 

Fig. Insertion loss of the Waveguide Array, Filter and Cascade Structure


