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Design of LNG Gas Cylinder Liquid Level Monitoring System Based on
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Abstract: Liquefied natural gas (LNG) is now recognized as a clean energy source, LNG fuel vehicles have been put into use.

(School of Mechanical Engineering. Changzhou University. Changzhou

LLNG vehicle—borne gas cylinder is the core part of LNGV vehicle—borne fuel vehicle power system. in order to ensure the safety of
the vehicle—borne gas cylinder in the process of use, it is necessary to monitor the LNG gas cylinder liquid level parameters in real
time, so a LNG gas cylinder liquid level monitoring system based on wireless communication is designed. By using the capacitance sen-
sor, the liquid level object is measured and the data is transmitted by wireless communication technology, and the STM32 single chip
microcomputer is selected as the central processing unit, complete the processing and interpretation of the data to meet the LNG vehi-

cle gas cylinder level monitoring requirements. After repeated verification, the system runs reliably and the measurement error is not

more than 1. 5%, which fully meets the requirements of LNG gas cylinder liquid level monitoring.

Keywords: NG vehicle gas cylinder; capacitive level sensor; wireless communication; STM32 microcontroller
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# include "system. h"

# include "SysTick. h"

# include "adc. h"

#include "nrf24101. h"

void sendok(void) ;

* PRAE4 . main

* HRECIIRE - ERE

x HiA G

* il .

int main()

{

Witk Je g Wi 4l
ADCx_Init() ;
NRF241.01_Init() ;
NRF24L01_TX_Mode() ;//i% & NRF241.01 Jy & 3% #5820
while(1)
{
value= Get_ADC_Value(ADC_Channel_5,20);//3k 15 i1 J&
m_water= (u8) (value * 100. 0/4096) ;
str[ 0] =m_water/100+0x30;
str[1]=m_water %100/1040x30;
str[ 2]=m_water % 104+0x30;
st 3]1=\0;
//  printf("%d%" ,m_water) ;
while(NRF241L.01_CheckO)) 5 //#& il NRF24L01 & 75 77 7E
while(NRF241.01_TxPacket(str) = =TX_OK);//— H %

b 2 3% 58 1K

B
}
T LW -
# include "system. h"
#include "SysTick. h"
# include "beep. h"
# include "usart. h"
# include "nrf24101. h"
void sendok(void) ;

/%**%%*%**%%*%**%%%**%%*

* PR B 4 : main
x PRELIIGE G
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int main()
{
u8 str[4];
u8 m_water;
SysTick_Init(168) ;
BEEP_Init();
USARTI1_Init(9600) ;
NVIC_PriorityGroupConfig (NVIC_ PriorityGroup_2); //H
Wit S 4 4321 43 W 4l
NRF24L01_InitO) ;
NRF24L01_RX_Mode() ;//# & NRF24L01 Jg f e
while(1)
{
while(NRF241.01_Check()); //# NRF241.01 J& 1778
if(NRF241.01_RxPacket(str) ==0) //3 2 ¥4 Bor
{
printf("t0. txt=""2s"",str) ;
sendok() ;
}
if(m_water<(10)
{
beep=1 beep;
delay_ms(1000); //1s
}
else
{
beep=1;
y
void sendok()
{
u8 i;
for(i=0;1<3;i++)
y
i
}
USART_SendData(USART1,0x{D) ;

//HMI 8 1 J# 3

while CUSART _ GetFlagStatus (USART1, USART _ FLAG _

TXE)==RESET);

delay_ms(10) ;
}
4 XREREHW
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YO, JFIC SR R ROE . SR AR IR 1 TR . ik
BSR4 YN 3 2 2 AR A IR RO T A K Bl
£ AR 4R

FBRW AL/ mm | WAEE/mm | X ERE /mm | AR/ %
300 298. 59 1. 41 0.98
300 301.18 1.18 0.83
300 300. 95 0.95 0.67
300 300. 81 0. 81 0.57
500 500. 59 0.59 0. 42
500 498. 36 1. 64 1.16
500 489. 89 1.11 1. 14
500 501. 22 1.22 0. 86
700 699. 24 0.76 0. 54
700 700. 24 0. 24 0.17
700 700.53 0.53 0. 37
700 700. 39 0.39 0. 28
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i, HAHXIRZEEA T 1.5%, HERIF LNG £#H5H
TR AT W 2R 48 EL A AR G i — B0 AORE A

B X LNG Z 48 S0 07 W I & 46 0 % s 4 ik A )
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HESEIN A 6 41, K W AR e D A5 B (B 5 S bR (B 2R AT L
B, BIERSE W EME MRS, Sl as Rk 2 s,
SRESE 6 YRS M BN AT B . W AR G A .

2 BRI ) B

SR /mm | A/ mm | %R /mm | AR %
500 498. 94 1. 06 0.75
550 549.10 0.9 0. 64
600 601. 42 1.42 1. 00
650 648. 99 1.01 0.71
700 701. 27 1.27 0.90
750 751.19 1.19 0. 84

AT 2 1) 6 AL LI EIRIEAT A AT AT AT . B S ek
AR IR NI . % W I 2R GE I (B S A S PR AR 22 8] A
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