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ABSTRACT

Purpose: The biggest concern in cold wave situations is that the fire extinguishing water initially supplied
through dry pipes with empty pipes consumes enthalpy and freezes as it rapidly approaches the surface
temperature of steel pipes that have been exposed to sub-zero outdoor air for a long time. It has no choice
but to be. Method: Therefore, the study found that ice crystals were generated during transport, making it
difficult to transport fire extinguishing water, and as a result of the review, when the heat load passed through
the piping material, the heat loss per unit length from the piping to the surroundings was 0.946. Results:
When calculating the volume of the main pipe, it was calculated that the fire extinguishing water supplied at
a temperature of 15 degrees from the underground pipe would have a volume of 3.33m’ to reach the first
branch point. If we calculate the heat required until this volume reaches below zero, we get 316.350 kcal.
When the results were reviewed using the related formula, the time required for the fire extinguishing water
to completely freeze up to the first branch of the steel pipe was found to be 3,412 seconds. Conclusion:
Fire-fighting water, which must reach from the main pipe to the branch pipe and nozzle in good condition,
must minimize heat loss through the pipe surface along the transfer path. To achieve this, it is necessary to
supplement insulation of the main pipe and branch pipes. In this study, the use of inorganic perlite material or
flame-retardant rubber foam insulation was proposed through analysis of insulation properties.

Keywords: Energy Storage Facilities, Cold Wave Risk Assessment, Enthalpy, Fire Fighting Water,
Freezing, Heat Loss
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Table 1. Status of effective weather warnings for the past three years

Division SJ;?:;g Storm Tor;?ltlal I:EZ:INy Dryness  Tsunami Dust storm Cold wave Typhoon Heat wave
2021 235 459 264 143 189 3 16 28 50 101
2022 280 496 358 199 139 2 7 81 34 171
2023 345 552 476 197 176 0 0 87 13 203
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Fig. 3. LPG terminal T.L.Bay's water spray system plan
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Fig. 4. T.L.Bay's water spray system ISO drawing
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Table 2. Types of insulation materials for mechanical equipment

Highest

Division Product Name Product Features
Temperature
Glass wool 300 Manufactured into fiber form by melting glass
Fiber material mineral wool Manufactured into fiber form by melting natural minerals
mineral (Open Cell) Silica 600 Formed by reacting calcium silicate powder and mixing inorganic
(Silica) fibers
Perlight 1000 Hollow spherical tissue obtained by crushing and rapidly heating
(Perlite) glassy rock
F d . . . . .
oame Foaming resin polymerized with unit bonds of urethane
polyurethane
Foam material Expanded
. (Closed Cell) P Foaming chemically cross-linked polyethylene sheets
organic polyethylene foam  §0~110
xpanded Foaming chemically cross-linked polyethylene sheets
polystyrene
Rubber foam Foaming by mixing additives with natural rubber
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