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Abstract - Various research has been done on fires and explosions at gas stations at home and abroad.
However, only studies of off-site damage in the event of fire at the gas station were conducted, and research on
fire at the auxiliary facilities in the gas station was insufficient. The gas station is a place where anyone can
easily access dangerous goods. As the risk of fire increases due to the recent increase of auxiliary facilities such
as convenience stores and car repair shops in gas stations, it is important to detect the effects of fire on the main
oil refinery in case of fire and to verify the validity of existing regulations. In this thesis, we conducted a study
to find out the effect of radiation heat on the separation between fixed and fixed oil reactors in the event of fire
at an auxiliary facility. Simulation was modelled using FDS 5.5.3 Version, and the size of the fire source was
configured with 13 fire assessment devices and the heat emission rate per unit area was entered. Simulation
shows that the separation distance of 2 m does not secure the safety of the gas pump in the event of fire at the
auxiliary facilities, and radiation heat does not damage at the separation distance of at least 4 m. Accordingly,
facilities that can block radiant heat in the event of fire at auxiliary facilities, and measures to limit the use of
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auxiliary facilities or to re-impose the separation between buildings and fixtures will be needed.

Key words : fire safety, fire protection, disaster prevention, fire suppression, fire science
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Fig. 1. The structure of the gas station.
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Fig. 2. Fire growth rate by case.
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Fig. 3. Maximum radiant heat flux due to grid re-
solution difference.
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Fig. 4. Comparison of changes in maximum radi-
ant heat flux by grid resolution.
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Table 3. Comparison of results by case
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Fig. 6. Maximum radiant heat according to sepa-
ration distance(Case B).

Measured . .
. maximum heat Time to reach . . .
scenario height of flux maximum heat Time to reach Time to reach Time to reach
) maximum heat N 1 KWm? (s) 5 KW/m? (s) 10 KW/m?(s)
(kWm®) flux (s)
flux (m)
Case A-01 2.1 22.373 550 211 328 550
Case A-02 2.1 13.442 586 257 403 486
Case A-03 2.1 8.089 569 319 434 -
Case A-04 1.7 5.033 583 322 583 -
Case A-05 1.9 3.709 587 355 - -
Case A-06 1.9 2.668 591 400 - -
Case A-07 19 1.818 497 456 - -
Case A-08 2.1 1.221 - 532 - -
Case A-09 1.3 0.832 547 - - -
Case B-01 1.1 11.277 484 160 269 325
Case B-02 13 6.259 535 192 298 -
Case B-03 15 4.140 371 257 - -
Case B-04 1.3 2.998 513 268 - -
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