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A Study on the Development of Smart Control Valve
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Abstract As Korea's low fertility and aging progress, Korea is facing a social change such as
an increase of one generation by entering an aging society that has raised 14% of the
population. An effective way to prevent a gas fire accident caused by an increase in one
generation in an aging society is to install a control valve to forcibly shut off the gas after a
set time. In this study, we developed a valve that can be opened and closed by rotating the
valve left and right by transmitting power to the worm gear and the helical gear by using a
motor by pressing the switch. It is easy to assemble and inspect by developing a dedicated
valve that is easy to attach and detach. It was developed to enhance competitiveness by
reducing cost by reducing the number of parts and product size. In addition, through
endurance test, it was developed to be used for more than 9 years by repeating ON / OFF
once every 12 seconds so that it can operate stably for 10,000 times for 34 hours. The
instrument and PCB were designed using solid works and Altium Designer tools. Firmware
development was developed in IAR Embedded Workbench environment.
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Fig. 1. Housing fires by cause in the last 7 years
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Fig. 2. Housing fires by age in the past 7 years
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Fig. 3. Comparison of domestic and overseas intermediate
valve types
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Fig. 5.Helical gears up and down structure
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Fig. 6 Worm gear Design
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Fig. 7. Body case design
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Fig.10. Valve mechanism design and practical implementation
valve
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Fig.11. Assembly results
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Fig. 12. S3F8519 MCU schematic
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Fig. 13. Power input circuit diagram
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Fig. 14. Voice output circuit diagram
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Fig. 15. DC motor drive circuit diagram
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Fig. 16. left and right limit switch schematic

2.2.2 PCB A

PCB AAl= Altium Designer & 2830} 18
173} Zo] 2D PCBE AAE stttk 19 179 PCB
715 1Ho2 #7|H ¥ 158 &2 I¥ 83t Zo]
ZEEY WS dEF 7]of, WE ;o] A5t
1A gt 545 4TS SHeF sk ol
1% 179 PCBOIlA o &9 AFH st 47]= A
Hs YEots Anyg ARE AZste FEolth

0000000000000

I3 17. 2D PCB &4
Fig. 17. 2D PCB design
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Fig. 18. 3D component and PCB design
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Fig. 19. PCB step files results converted from Solidworks
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Table 1. Four valve positioning algorithms using two limit

switches

if( IMbit.F_L && IMbit.F_R }
ucState = 1;}

else if( IMbit.F_L && Mbit.F R )}
ucState = 2;}

else if( Mbit.F_L && IMbitF_R )}
ucState = 33}

else if( Mbit.F_L && MbitF_R )}
ucState = 4}
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Fig. 20. Worm gear position with valve off
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Table 2. Valve left and right rotation algorithm

switch(ucState)
{
case 1:
break;
case 2:
switch (Mbit.F_STATE )
{
case __ TURN_OFF:
motor_I();
case __ TURN_ON:
motor_r();...
motor_stop();
case 3:
switch (Mbit.F_STATE )
{
case ___TURN_OFF:
motor_stop(); ...
case _ TURN_ON:
motor_r();...
motor_stop();
}
case 4
switch (Mbit.F_STATE )
{
case _ TURN_OFF:
motor_I(); ...
case _ TURN_ON:
motor_r(); ...

—

ZuE AQAE FE AH FucState)o] I 3004
9} Zo] A% Fu|E AQXE FEAH/E =W Turn_
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Table 3. Valve ON / OFF function

switch (ucState)
{
case 2:
Turn_on_proc();
break;
case 3:
Turn_off_proc();
break;
}
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Fig. 21. Gas timer test assembly result
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Fig. 22. Durability inspection equipmentt
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Table 4. Comparison of characteristics between developed
and other companies’ products

Lcompany Development A compan
ICharacteristic products pany
Blocking method Motor drive Motor drive
ower 4 AA batteries |4 AA batteries
P / DCBV / DCBV
Size mm
(WxHxD ) 104x66x45 67x135x52
.company
ICharacteristic B company C company
Blocking method Motor drive Motor drive
ower 4 AA batteries |4 AA batteries
P / DCBV
Size mm
(WxHxD ) 69x119x46 76x137x92
.company
[Characteristic D company E company
Blocking method Motor drive Motor drive
ower 4 AA batteries | 4 AA batteries
P / DCBV / DC6V
Size mm
(WxHxD ) 75x128x75 74x150x55
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