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The effectiveness of flammable gas monitoring system
in ship’s dangerous spaces

M. E. Kim, S. D. Kim, K. W. Lee, Y. H. Lee’
Korea Register of Shipping, *Korea Maritime University
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B4 AAtee] BRI ARG ol¥e] HugE Ay g GARA Rael T

ATNNE FEHZAY ANstE BAZY aHH WS Astd UA A
2 &3 AAFAGHCFDIE o83 ARE ANt om, A2 Axe A
HEiE SHERZA AA47 s BA7le ERAA MAE 4B AW ANFLAH
W, B A7dA ANsE AP dvte H2RIA B ohe, a4 2L AF
St S4aue JANOIE H4E 5 e Ao B

2. SIEHZHO et 24

Fig. 12 A% SEHZH9 A8€ Hetd Aok #5S FEFZ | JEH=
AR Feolx, 52 7zt FERI HEHZE AT FH ol
A

=
of WA S, o2@ Bl LetrEPZ AL FEPZTUN F5I AIEE e
Ao2 FI
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Fig. 1 Schematic Arrangement and Piping Diagram of Cargo Pump Room

Fu=, Z gEPAd FEHFLE HAG Fool FEF2e 7B dd HAXdE 7
THALEZRE #F94E THELo FEDA Wl de dBH(Impellen)d] dZ= U
T FEERHE 753 HZE ASAAH. oo B JE/t de & A, @
AxHR Qe A9 Fig. 19 F7HA FHE T2 AHSH
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Fddtes Foolng, ¥4 $FVIE T TTS A glow, fERAY Y}
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t HAZdA gEo] FAHE F on, Aor LFE Y JAFEL 7HAA
EZolEg, IFHELH2 T FTL R TIrHEA ol de 7ol An.
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(hydrocarbon)?] FEE AHHoZ FANE + e BIraPAZIE HAdEF 8
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7t € A& 2783 o
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3. AH AE H HE3

Table 1& 83 27 £ FHTYo|A AZE AH2A, HEFZA
A 4R A2E AQT] BHFAFEE AZs 1 ARE P Rol o] AZ
Ase SEPTYoA BRTL FE7 AF BobAE 48 FRAAA AZE F
spolet.

Table 1 Measurement of the concentration of hydrocarbon in cargo pump-room

0O,
No. Ship’s Type Atm. Temp. | Room Temp. h/{easurzement:(%Vol {:)
1 | Oil/Chemical Tanker 14 24 0 0 03| 20
2 | Oil/Chemical Tanker 14 25 0 0 0 0
3 | Oil/Chemical Tanker 9 40 0 0 0 0
4 | Oil/Chemical Tanker 13 24 0 0 | 01 ] 03
5 | Oil/Chemical Tanker 11 24 0 0 0 0
6 VLCC 20 34 0 0 0 0
7 VLCC 17 38 0 0 0 0
8 VLCC 19 35 0 0 0 0
Measurement Point
1: left side of 2nd deck floor 2: right side of 2nd deck floor;

3: left side of bottom deck floor 4: right side of bottom deck floor.
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BP(Bottomn Deck)
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UF(3rd Deck Floor)
DUCT(Duct inside)

Fig. 2 Measuring points
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B AFo e Fig. 2] JeEld nie} 2o, JAFE AL EHo|(Tray, 0.8mWx
0.8mBx0.1mH)E 3EPZ A9 nigde] A3, JEHIHY o7 XA &
g54i BEE 2439 Fig. 204 9EE 200mm»200mme] Z7|e)x, nigg A
9] 30cm EOIZHA] FAHA Ut FEFHZ A A8 AANA @EFELr FEE AS
3 A3 Egole 30cm Ao AE 132%(Vo)Z AZFHA2Y Uz XA 7
Z32 ot Ee} Zrh

POINTS BP(S) | BP(C) | BP(P) | MF(S) | MF(P) | UF(S) { UF(P) |DUCT
Flammable gas| 0.8 1.2 0.8 0.0 00 0.0 0.0 05

492} 2nd Deck 339 AANAE A48 A8 FAHA ZRTE AL
g 4 glem, AL BAZ HBRI FEE AR A% Sl AR 3
32 AsnE 7HA4IEE BARA} B oFke AE T & AU

5. Aldt 2 E3l

A719] APdAAE FA3lr] Yl B AFME AAiR%5 34 (Computational
Fluid Dynamics Analysis)E& AAslHon, Table 39 2L FIFIAXNE HAAT
VLCC(Very Large Crudeoil Carrier)9] S+EHZ Ho] thate] A8 AAs

Table 3 Specification of ventilator

Volume of Cargo Pump-Room | Abt. 4,700 m®

Fan Type Exhaust, Axial, Explosion proof type
Capacity of Fan 50,000 m*/hour x 2 sets
Ventilator size 1,600mm (radius)

3D modeling Leaked flammable liquid
Fig. 2 Modeling of cargo pump-room
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Fig. 28 Q445342 931 249 3D #5A4EYS Uehd RosA, dE5E
S2PT A weRyel FE8 202 Syt

Velocity Streamline

Flammable gas concentration(elevation 2m) Flammable gas concentration(section)
Fig. 3 Results of computational analysis
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]TE: ] stojof 2o
(2) gz vted A 30cm oWl 17] o] el BA7|E dAstodof gt}
3) ﬂfﬂ 10m oz EPzA Zolus W Hutsto @ (AN BAIE AHX
atojof gt}

3 270 olde gES HAste Awtd dsiMe= 7hdAgvtE BRI AP
olefje] Aoz dojx& HT LFL(LFL,)S A8t} gt}

LFL, = 100

13

>3 (Cpi/ LFL)

i=1
C;; * the volume percent of cargo gas i in the gas mixture
LFL; : lower flammable limit of cargo gas i in the gas mixture
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