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Abstract — A safety device with shut-off function was developed for preventing intentional accidents
that might happen by separating or cutting hoses connected to pressure regulators used in residential LP
gas facility. For the verification of function and field adaptability, the safety device with shut-off function
was tested in the state of joining the device to the regulator and a field test was carried out at home.
This study shows that, at the inlet pressure of 0.07-1.56 MPa, the device shuts off the gas within the Sm
length of hose regardless of the installation condition of the regulator. The shut-off flow rate increases in
the order of perpendicular upward, horizontal and perpendicular downward. From the results of the field
tests carried out at home for 5 months, there appears no problem using a gas range or a boiler. If the
developed shut-off device is commercialized and distributed in the market, the intentional accidents occurred
by cutting or separating hoses can be prevented remarkably.
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Table 1. Intentional accidents related to gas.

2 8 '01d 021 '03d 043 053 69
- 64 64 64 64 Z7E(%)
A 43 18 38 20 67 32 39 21 26 23.8
XA . Ha 15 5 15 8 38 19 13 7 3 A57.1
L7188 shuk 20 7 14 10 17 6 13 6 16 166.7
39 3 3 - - 1 1 3 3 1 A66.7
7] € 5 3 9 2 11 6 10 5 6 20.0
Table 2. Loss of life by intentional accidents.
2w A o1d '02d '03d 043 05
* 69 64 6% 64 | 699
oA AL 213 43 18 38 20 67 32 39 21 26
o5 ] &) A) 376 94 35 64 33 129 64 52 32 37
ApkR}Se 53 7 3 8 4 20 13 | 11 6 7
BALARG 323 87 32 56 29 109 51 41 26 30
APREAEAE | 02/15 ] 0220 | 0.2/1.8 | 0.2/1.5 | 0.2/1.5 ] 03/1.6 | 0.4/1.6 | 0.3/1.1 | 0.3/1.2 | 0.3/1.2
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Fig. 1. Schematic structure of LP gas regulator for home
use.
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Table 3. Specification of LP gas regulator.

Inlet pressure Upper 15.6
(kg/em?®) Lower 0.7
Standard 280
Outlet pressure Adjusting | Upper 330
(mmH,0) pressure | [ ower 230
Lock-up pressure 350
Safety device Standard 700
operating pressure Opening 560~840
(mmH,0) Closing 504~840
Rated capacity(kg/hr) 4.0

7k 8k3] %] Al 108 A 35 20069 9Y



A9 - ABE -

Push buﬂon]

(a) Design

(b) Product

Fig. 2. View of developed shut-off device.
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Fig. 3. Test conditions of LP gas regulator with shut-off
device.
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Fig. 4. Flow rate of exiting LP gas regulator according
to hose length.
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Table 4. Flow rate in horizontal condition of LP gas regulator with shut-off device.

B ) RE——
3} (MPa) Xpehi- 2/ X} (I/min) AFEEE (%)
Z27)0] 0.07 0.7 1.56 0.07 0.7 1.56
0 m 514/ 1.1 513/1.0 50.8 /1.1 100 100 100
1 m 51.1/1.1 512/13 51.0/1.0 100 100 100
3m 51.1/ 1.1 513/1.0 51.0/ 1.0 100 100 100
5m 494705 51.0/ 1.0 50.9/0.9 80 100 100
10 m 39.7/0.7 4177103 43.1/02 0 0 40
Table 5. Flow rate in perpendicular upward condition.
R py— - Ry———
91 (MPa) 253/ 2 (Umin) A E (%)
T &7]0] 0.07 0.7 1.56 0.07 0.7 1.56
0 m 52.8/0.6 53.5/1.0 53.3/0.7 100 100 100
1 m 53.0/ 0.4 53.1/0.5 53.3/0.7 100 100 100
3m 52.3/03 53.1/0.5 53.5/ 1.1 100 100 100
5m 482 /0.6 513703 532/08 0 0 100
10 m 38.6/04 41.1/02 427703 0 0 0
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Table 6. Flow rate in perpendicular downward condition,

AR - vy - AAR

42 (MPa) e i}(z/m;n) A EE(%)
F27o] 0.07 0.7 1.56 0.07 0.7 1.56
Om 462703 47.1/1.1 46.7/0.7 100 100 100
1 m 46.1/0.2 472/12 469 /0.4 100 100 100
3m 46.1/02 47.0/09 472/1.0 100 100 100
5m 457/03 46.9/09 47.0/09 80 100 100
10 m 38.5/ 0.4 41.1/02 426/02 0 80 100
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Fig. 5. Comparison of flow rate by test conditions of LP
gas regulator,
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(a) Adjusting pressure

(b) Field test

Fig. 6. Test result of adjusting pressure and view of field
test.
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