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"Suri Park - Sang-wook Han + Byung-jick Kim
Dept. of Chemical Engineering, Soongsil University, Seoul 06978, Korea
(Received December 27, 2018; Revised August 22, 2019; Accepted August 23, 2019)

2 <

OGI(Optical Gas Image) 7] &l A 58 7k29] o] A S A= TE7h29] S St sl eF F4 9 7=
A27FE 5 Jot & A0l F22 4G A F 2.3 methane ¥} propane 7 ©8Fr4 0] £E7F2 o] H| A 2] Aol &
#E] ffgtolth A& Baste A S A MY & 72 vhE e S A 28] methane 7} propane & &
Aol =31 dted A 9)4d OGI 7Hel 2t 2 & G5}, 1 B/ B4 8T A Fatd ol & &85t uhho] g3
< Haglste] P H F4E FREAAT FE 71ERES 1 LminZE st F &850 94 493 23 0GI
7 et 2 A 48 7153 71 2] 71 methane 2] 739~ 6 m, propane,l 7 9mE Vet A 9 2} 2 A A
2] A2 1~10 m7+A] ol A propane 2] 73 -7} methane 2] 74-9- BT} gas plume 2] 2717} Z1 2.8 A3 T G978 o] v
A 2] X o] =2 H] 25} propane©] methane B T} 3 o 3.84] BtTh

Abstract -In this paper is image characteristics of main gas can be a basic data for the identi-
fication of the type of leaking gas and the estimation of the emission quantity in OGI(Optical
Gas Image) technology. The purpose of this research is to observe the differences of leaking
gas images of the two important hydrocarbons of methane and propane in the industry. We
fabricated a wind shield of quartz-based with infrared-permeable properties was prepared and
methane and propane were simultaneous emission and then photographed with an infrared
OGI camera and we are analyzed it. We have a stable image with windbreak of quartz-based
minimizes the effect of wind. As a result of analyzing the image of two hydrocarbons with
a leakage gas reference value of 1 L/min, an easily recognizable distances by OGI camera were
6 m for methane and 9 m for propane. In the distances range of 1 to 10 m between the infrared
camera and the leaking gas point, the gas plume size of the propane gas was larger and clear
than that of the methane gas plume. Compared with the number of points in the image, pro-
pane was 3.8 times more than methane.
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2.1. methane
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Table 1. About methane

properties
CAS Number 74-82-8
Molecular Weight 16
Density 0.717 gL-1 (gas, 0 C, 1 atm)
Boiling point -161.5 C
Melting point -1825 C
Explosion range 5~145 %
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Table 2. About propane

properties

CAS Number 74-98-6

Molecular Weight 44.1

Density 2.0098 kg/m® (0 C, 1 atm)

Boiling point -42.07 C

Melting point -187.69 C

Explosion range 22~95 %
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Table 3. IR camera imaging specifications

Model Temp.
GF320 -20 °C to 350 °C
Number Range °
D Th 1
eeCtOr | Cooled InSb M 1215 mK @ +30°C
Type Sensitivity
Spectral 3234 um Zoom 1~8x ?o.ntmuous
Response digital
Total
Resolution| 320 x 240 o 76,800
Pixels
110
Accuracy temp;rlatireforrange Lens Standard: 247, 18"
0°C 1o +100°C Options | Optional:14.5°, 6
. |GHO, CsHio, C/His, CeHis, CsHs, CH;OH, MEK,
Detection
as MIBK, n-CsHis, CsHiz, CsHio, C7Hs, C4Hio, C3Hs,
¥ |CiHg, CHg CiHi CH,
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Fig. 3. Comparing th image of the leakage gas
according to the with of without of quartz
[(a) w/ quartz, (b) w/o quartz].
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Fig. 7.1 Image processing of Optical Gas Image
(1~2 m, 0.5, 1.0 L/min)
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Fig. 7.2 Image processing of Optical Gas Image
(3~5 m, 0.5, 1.0 L/min).
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Fig. 7.3 Image processing of Optical Gas Image
(6~10 m, 1.0 L/min)
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Fig. 8. Number of points for propane leakage gas.
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Fig. 9. Number of points for methane leakage gas.
Table 4. Quantification of leakage gas at a dis- Table 5. Quantification of leakage gas at a
tance of 1~5 m distance of 6~10 m
Measuring Measuring
distance and Number of points Number of points distance and Number of points Number of points
Outflow 6.4ci (propane) 6.4ci (methane) Outflow 6.4cri (propane) 6.4cni (methane)
(L/min) (L/min)
1m 10 3348.21 2384.08 6m 1.0 727.95 98.69
1 0.5 3188.77 1938.69
o 7m 1.0 521.14 85.14
2 m 1.0 3000.00 1278.04
8 m 1.0 313.79 78.16
2 m 0.5 2367.34 989.79
3m 10 2387.75 881.22 om 10 97.95 33.06
3 m 0.5 1720.0 560.32 10 m 1.0 20.24 0
4 m 1.0 2040.16 693.87
4mos5 1414.77 48232 (1~5 m, 0985)2 =2 AUIAAE el
5m 10 1136.85 282.85 methane =3 1.0 L/min, A8 1~10 m7}A] ¢
5m 05 1062.85 23142 A A 4= 0.865 (1~5m, 0.945) 0|t}
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Fig. 10. Number of points for propane & methane
leakage gas (1.0, 0.5 L/min).
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Fig. 11. Quantification of leakage gas
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(1) 9L AT ik Aereke viere] o
F= 2| aslsto] H4J % gas plume image 7%
StHo| =go] HSlt} (Fig. 3).

(2) methanex’} propanes: Aol 545 (L0 L/
min & §EA7 F 294 shuetE oy
%4/42 Fig. 60f YERH ST

(3) L0 L/ming] {-&7F9] &= &A% 41t
A A 7HsE A= e o= 10070 ©]4)7
methane®] 7-$- 6 m, propane?] 74
el Tl (Table 4, Table 5).

(4 A4 7hvletel =213 A2 1~10 m
7}A] 9] propane?] % gas plume cloud®] =7]
8l 2gto] methanet} 7l 0] Aatsict. 3
381 A3k byttt (Fig. 7~Fig. 11).

ZAlel =2
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Yo g/ AAIE o] A whof =35 <
T-9.(ZAHZE : NO000990)
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