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A Study on the Development of Low Power Automatic
ON/OFF Valve System for Gas Leak Detection

*Young Gyu Choi
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Abstract Apartment recently built in kitchen is made is made because the gas hose with
built-in ways invisible inside the sink. In this case, if the gas leaks, it is a dangerous method
that can accumulate inside the sink and lead to an explosion. In this study, since the hose
connected between the gas range and the intermediate valve is inside the sink, it is not
possible to test for gas leaks, so a valve system that can easily check for gas leaks using a
pressure sensor was studied. As for the pressure measurement method, the pressure of the
hose connecting the intermediate valve and the gas range was measured so that data could be
collected and analyzed using the I12C communication method. In addition, the calculation of
the gas pressure supplied to the home was investigated for the atmospheric pressure error for
the value calculated by adding the average value of the gas gauge pressure of 22.46 mbar at
the inlet of the gas meter to the atmospheric pressure. A valve system was developed to detect
minute gas leaks.
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Fig. 1. Low pressure gas leak check valve principle
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Fig. 2. NANO 112 ARM Schematic of Leak Detection
System
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Fig. 3. Touch circuit for automatic valve ON/OFF
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Fig. 4. Pressure check circuit diagram using 12C1
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Table 1.12C1 pin setting

//PIN_DEF.h

#define SCL_CLOCK 2

#define SDA_DATA 3

// GpioSet.c

PC->PMD [=( 0x05 << SCL_CLOCK);
PC->PMD |=( 0x05 << SDA_DATA);

H 2. 12C1 =7|&t
Table 2. 12C1 initialization

void 12C1_Init(void)
{
12C_Open(12C1, 100000);
12C_SetSlaveAddr(I2C1, 0, 0x76, 12C_GCMODE_DIS
ABLE);
12C_EnableInt(I2C1);
NVIC_EnableIRQ(I2C1_IRQn);
12C_SET_CONTROL_REG(I2C1, I2C_SI | 12C_AA);
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H 3. IRQ = S5

Table 3. IRQ handler registration
void GPABC_IRQHandler()

{

if(PB->IER & (0x01 << (16+ PIN_GAS_LEAK))
&&PB->ISRC & (0x01 << PIN_GAS_LEAK) && PB
->PIN & (0x01 << PIN_GAS_LEAK))
{
PB->ISRC |= (0x01 << PIN_GAS_LEAK);
if(go_leak_off_able == 3)
{
go_leak_off_able = 0;
go_leak_off_signal = 2;
}
go_leak_off_able |= 2;
}
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Fig. 5. Top and Bottom PCB 3D Pattern Design
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Fig. 7. Gas Leak Check Timer Assembly
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Fig. 8. Gas pressure vs leaking hose pressure
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Fig. 9. Gas leak detection flow chart
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Fig. 10. Gas timer operation flow chart
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Fig. 11. Final mock-up test product
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