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Scientific fire investigation by NFPA 921 CODE based on frozen
warehouse fire case
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1Department of Emergency Management, Inje University
2Yangsan Fire Station, Gyeongsangnam-do fire department
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Abstract In this study, we investigated the cases where there were many opinions in the judgment of the cause of
ignition in the case of 20 cases of frozen warehouse fire that occurred in 2017.The research methodology is the
scientific fire survey method prescribed by the NFPA 921 CODE. Scientific fire investigation method is fire
investigation method by logical reasoning through hypothesis setting, minimizing errors in judgment of ignition
source. On the other hand, unscientific fire investigation methods cause many errors by the intervention of irrational
factors such as subjective estimation, reasoning judgment, etc. This eventually leads to the problem of human and
material responsibility and academic deterioration. In particular, fire not seen as compared to sighted fire makes more
errors in ignition sources in the cause investigation. In this study, we set the hypothesis A and hypothesis B based
on the review of the fire investigation report and the field survey on the fire case of the cold storage warehouse front
line that occurred at ** city ** Mart in 2017.The set hypothesis was tested by the NFPA 921 code. This analytical
method will be constructed by NEW Paradigm as a source of fire that is not seen in the future and a source of
ignorant fire.In addition, the experimental data of this study will be used to inform the manufacturer and operator
of the refrigeration warehouse and serve as basic data for fire prevention.
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Fig. 2. Structure of freezing warehouse.
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Fig. 3. (a) The principle of freezing of a frozen
warehouse Figure title and (b) Three phases of
refrigerant.
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Fig. 4. (a) Frozen storage installation picture and (b)

Structure diagram of evaporator, drain pipe,
heating cable.
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Fig. 5. (a) Structure of heating cable and (b) Self
temperature control function of heating cable.
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Table 1. Product type of constant-temperature wire.

Masimum | Maximum use Initial current Max availzble
holding
temperature | DPosUre 10Vac 200Vac 110Vac 220Vac
temperature
10KHL 1,2 85°C(185°F) 0406 L L 85
D i Prevent feezing of piping [
g | R | o g ] ond mantin tempereure
L B B¢
J0KHL 1.2 28 0
16KHH 1.2 135°CE75%F) [ 72
Prevent feezing of iping
2KHH 12| 110 030°%) 0675 and maintzin temperature | 64
30KHH 12 POWER OFF 0995 below 55 < 50
S0KHH 1,2 14 26
168HS 1.2 200°C@T5F) 019 13
Prevert freezing of fiping
30KHS 12 | 12prcdg) 037 and maintzin semperature | 9L
40KHS 12 POWER OFF 061 below 120 °C 61
SSKHS 1.2 089 %
10KHP 2 135°CE2T5F) 92
65C(150°F) - Prevert freezing of piping
16KHP 2 POWER OFF 62
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Fig. 6. (a) Evaporator at fire scene and (b) Burning of
the pallet.
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Fig. 7. (a) Heating cable installation example 1 and (b)
Heating cable installation example 2.
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Fig. 8. (a) Frozen storage entrance and (b) CCTV
observation.
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Fig. 9. (a) Burning of the pallet and (b) V-shaped
pattern of frozen storage wall.
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Fig. 10. (a) 15cm Carbonization and (b) Melting wire
at the end of a constant-temperature wire.
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Table 2. Setting a hypothesis.

division | Setting the hypothesis Evidence
1. V-shaped pattern on
Hypothe The first firing point the wall
sis A is on the pallet. 2. Frozen storage breaker
not working
1. Treating of a constant
The first bidding -temperature wire
Hypothe point is the 2. The circuit breaker
sis B constant-temperature does not automatically
front. change the value of
the microcurrent.

(a)
Fig. 11. (a) Main circuit breaker not working and (b)
The auxiliary circuit breaker does not work.
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Fig. 12. (a) Conductivity measurement results 1 and (b)
Conductivity measurement results 2.

10

N
(o2}

N

3
> g L rf
18

=2

|3t 7+EHH

] NFPA 921 CODE®lIA 7+ 3kaL
Ago g HAAESH

Fig. 13.7} o] 8h4) @t %
o) el u}ﬂ Al 7’_ 3

A8 S

S Jd

[0k
oz fo oz

rE fo [F

¥
rlr

R N
ro

flo O{N

N
-

ooz g
i1k
%

o
=
L oflt
ox b
2o
fy =2 -1 o
i o
e

Bl
=
S=(3

1> 2 el
52
o

a =
c x ]LL

o
ot
Lo
~
2

o
offf okl

G [
¢ 1

%
>

Y

N7 28
30(Ta=0.9Tm-273C)% =
715 AAssinh T 5T
EANE ad WA}, bA wigH A
Az, o
78Tl =
Data logel 7]

(M 2 H o
_‘>i

® fo ox 1l

@
il

6

2o 2 N oo o e

Ceiling zet flowell <]
=3 SAE At
23

SHSAT.

ko)
T
<l

i

hal

A4
(g =z
==

Fig. 13. Combustion testing.
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Fig. 14. Rehearsal experiment concept.
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Fig. 15. (a) Combustion started (b) Fire Evolution.
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Fig. 16. (a) Marks from a drain pipe (b) Drainage and
Positive Wire after Combustion Testing.
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Fig. 17. Temperature change graph.
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Fig. 18. (a) Combustion of dust and (b) Carbonated
heating cable and (c) Carbonated dust.
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Fig. 19. (a) Current change graph and (b) The circuit
breaker does not work.
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