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Abstract 
In this paper, a low-cost and safe non-thermal food processing technology is presented for shockwave non-

thermal food processing. Unlike the conventional system, the proposed system employs multiple large output 
capacitors with low withstand voltage characteristics to generate underwater shockwaves, where the multiple 
output capacitors are charged at low voltage. For this reason, safe and low-cost non-thermal food processing is 
achieved by the proposed system. To confirm the feasibility of the proposed technique, some experiments are 
conducted on the experimental prototype of the proposed system. The experimental results demonstrate that the 
proposed system with a 3300 F capacitor can process apples at the output voltage 865 V.  
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3  (a) Vout = 865 V and Cout = 3300 F; (b) Vout = 1,042 V and Cout = 2200 F; (c) Vout = 2,480 V 

and Cout = 400 F; (d) Vout = 2,890 V and Cout = 300 F; (e) Vout = 3,500 V and Cout = 200 F. 
Fig. 3. Measured output voltage and output current (a) Vout = 865 V and Cout = 3300 F; (b) Vout = 1,042 V and 
Cout = 2200 F; (c) Vout = 2,480 V and Cout = 400 F; (d) Vout = 2,890 V and Cout = 300 F; (e) Vout = 3,500 V and 

Cout = 200 F. 
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Fig. 1. Block diagram of the conventional shockwave non-thermal food processing system. 
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Fig. 2. Experimental setup. 
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Abstract 

In this paper, we clarify the problems in high-speed techniques of wireless LAN, especially in channel bonding 
(CB) and Orthogonal Frequency Division Multiplexing (OFDM), through an evaluation experiment of 
communication performance using an actual IEEE802.11ax wireless LAN. Furthermore, we discuss the 
improvement method of the CB and the OFDMA in IEEE 802.11ax WLAN. 

 
Keywords IEEE802.11ax, Channel Bonding, OFDM, OFDMA 
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Table 1.  Summary of experimental results. 

 
 

Vout (V) 

 

Cout ( F) 

 

Max. Iout (kA) 

 

Trise (sec.) 

 

( 3 (a)) 
865 3,300 21.8 126 

 

( 3 (b)) 
1,042 2,200 22.2 103 

 

( 3 (c)) 
2,480 400 20.6 58 

 

( 3 (d)) 
2,890 300 23.4 56 

 

( 3 (e)) 
3,500 200 20.6 53 
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Fig. 4. Cross section of the processed apple. 
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