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Abstract - In this study, city gas is the most commonly used in homes, and gas accidents
are increasing as demand increases. Among them, accidents due to user carelessness are the
most and we try to provide information by establishing scenarios to effectively prevent this.
The gas leak in the home is an enclosed space, and the appropriate Gaussian model is applied.
As smart home control technology is developed by the 4th industrial revolution, it will make
a foundation to provide information through program to predict and prevent gas leakage acci-
dents and apply it to smart home safety platform.
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Table 1. Gas demand per year for the last five years as of 2018, 2018 Gas Statistics of Korea Gas

Safety Corporation[2]

LPG MM 27} & EATNE A At oAb
TE| AP | N e Rhidas
FAg | 9de | A | asFd | 3EFY | 4de | Jon | & B
2013 | 21,919,518 | 4,832,244 | 492,841 | 5,325,085 | 4,865,546 | 10,758,798 | 14,789 | 736,105 | 16,375,238 | 21,700,323
2014 | 22,170,727 | 4,595,065 | 472,740 | 5,067,805 | 5,122,114 | 11,006,915 | 15021 | 737,165 | 16,881,215 | 21,949,020
2015 | 22,422,161 | 4,374,992 | 461,688 | 4,836,680 | 5,262,108 | 11,327,741 | 15,024 | 758,652 | 17,363,525 | 22,200,205
2016 | 22,767,734 | 4,109,326 | 452,474 | 4,561,800 | 5,433,777 | 11,750,906 | 14,996 | 779,625 | 17,979,304 | 22,541,104
2017 | 23,134,508 | 3,886,841 | 451,435 | 4,338,276 | 5,592,589 | 12,153,421 | 15,081 | 804,980 | 18,566,071 | 22,904,347
2018 | 23,551,089 | 3,737,394 | 447,260 | 4,184,654 | 5,730,166 | 12,575,387 | 14,861 | 812,047 | 19,132,461 | 23,317,116

Table 2. Cause of accident by year for last 5 years as of 2017, 2017 Gas Year Book of Korea Gas

Safety Corporation[3]

T 20134 2014 2015 20161 2017 Al &%)
Al 121 120 118 122 121 602 100
AHEA F 52 41 41 41 38 31 192 333
FAHF T2 12 9 5 3 3 32 6.4
EFEA 2 6 4 8 7 27 38
Al m]H| 23 17 22 26 29 117 18.8
A F=T(A 4 14 19 12 18 67 8.6
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Java 8 SE(Fig 1) tl®&2]Ql T+ZZ& JDK(Java
Development Kit), JRE(Java Runtime Environment),
API(Application Programming Interface)”} 1T}
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Fig. 1. Java 8 SE Structure.[6]

Eclipse IDE
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Java Eclipse Platform
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Fig. 2. Eclipse platform Structure[8]
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Table 3. Steam cloud and leak time types
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Table 4. Recommended Equations for Pasquill-
Gifford Dispersion Coefficients for puff
Dispersion [10]

Stability class 53/ or 0, 52
A 0.18x0.92 0.60x0.75
B 0.14x0.92 0.53x0.73
C 0.10x0.92 0.34x0.71
D 0.06x0.92 0.15x0.70
E 0.04x0.92 0.10x0.65
F 0.02x0.89 0.05x0.61

-~ 99 - 7k 88| %) A237 Al5E 20199 102

d



explo (E= 4 y2)

-5 6)

222. 78S B F79 55
Z1A 9k 719 vl &2 24 W Z(throttling) & A
7 Z(free expansion) Y& 2 EFHT 224 E2] o

el 2, 2he

nlm

<5 @' WEzoln 87
Zof tigk A A K Jé] 2 317] vl st

2] =), A9 A vk S R o] ok ol
Ae AR E {?_1'5]‘34 T JdEZIAT
(insentropic behavior) 2] E}FA & 2F1 F&32] A&
TS Q2 3lith o] & SAEZI A U5ty o]
F7IAMA S A(3) 02 AHE{11]3t AFRFEoR
Y o33 22 2(4) 9] A2lo] dojzin, o]
£ 7122 & Z P (molecular weight), -8 1] (Heat
capacity ratio) & o Y gt}

mlm

=
o

P
=p (57 3
P=n 7, 3

29M kB B
7T k—[(F) (P1 ) (€]

Qm= CDAPl\/

V. AlLiz|2 Ay
41. EADIA 55 32U 2
S FEL R 71 141
A o] Rl B g AE Yo ulgo] gl = (Fig 3.)
o)A 7} 27} & B Agolt) o] T A AARA 77} 7}
2FES AA G FUBIL A EE o] o o] e T2
7} o] HA e Al A 31 = F71&(Puff)
T2 & g3l o) & #BFVE T3l vigo] R R
B U7 A A 2 SbE R oS § 2l
oJtt.

15 F3t

10m

1.5m

Fig. 3. Indoor City Gas Leakage Model
without Wind.
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Table 5. City gas properties and set values of
the program

AEE ol B gk
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g&FEn] 1.194 =T A 0.01m
WA= D FET =0 1.5m
FA8 = 0.3m/s 3£719)% 10m

Fig. 4. Set Variable Values for Simulation.
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Fig 5. Graph of concentration change over time.
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s d ZYE Z=ad +=
J|sAy
© : Time average concentration (mass/volume)
G* : Total mass of material released (mass)

0x,0ydz : Dispersion coefficients in the x,y and
z directions(length)

y : Cross-wind direction (length)

z : distance above the ground

H : release height above the ground

Qm : Mass flow rate of gas through the hole

(mass/time)

CD : Discharge coeffiecient (dimensionless)

A : Area of the hole (length2)

P1 : Pressure upstream of the hole(force/area)

gc : Gravitataional constant (force/mass-accel-
eration)

M : Molecular weight of the gas (mass/mole)

k : Heat capacity ratio, Cp/Cv (unitless)

Rg : Ideal gas constant (pressure-volume/
mole-deg)

A 2

2 ATE AT RY Ao g FPES]
ow, A Yol ZAHE =F U
(FAHZ : 20172210100110)
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