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ABSTRACT

Fire patterns have been used to determine the origin and cause of fires in every setting imaginable. However, it is very
difficult to identify fire patterns and causes from the fire-damaged remains of a devastated structure. If someone was
killed by the fire, it is possible to identify fire patterns by analyzing the Hb-CO concentration in charred bodies of
deceased as well as the pace of the fire. For example, alow level of Hb-CO concentration in the charred bodies indicate a
rapid fire with accelerants and the desath was caused by severe heat and thick toxic fumes. However, a high level of Hb-
CO concentration in the charred bodies demonstrates that the fire was dow and/or there was a flameless form of combus-
tion. Thus, it is possible to identify fire patterns through analyzing the level of Hb-CO concentration on the dead from the
fire. In this study, the Hb-CO concentration in the charred bodies was from 3 % at the case of gas burning oneself to death
to 93 % at the death caused by smoldering fire.
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Table 1. CO of Dangerous

g - HeEs

Table 2. Limit Time for Survivorship

CO Concentration (ppm) Symptom Temperature (°C) Time (min)
10,000 Dyspnea and die in 1 min 143 Below 5

4,000 Dyspnea and diein 1 hrs 120 Below 15

1,500~2,000 Dyspneain 1 hrs 100 Below 25

1,000~2,000 Hypofunction in 1 hrs 65 Below 60
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Table 3. Hb-CO Concentration with Death by Explosion/Post-homicide Arson

Hb-CO Concentration (%) Cause of Death Space (m?)
1 Die of an explosion of a volatile solvent in a factory -
1 A vehicle arson for destruction of evidence after the murder -
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Table 4. Hb-CO Concentration of Clean Burn and in Shelter Tent

g - HeEs

Conceiga(t:ign (%) Cause of Death S(?na%e
3 Die at the evacuated hospital under the treatment of suffocation unconsciousness caused by smoke| -
7 Diein trying to extinguish a fire caught adjoining building caused by waste incineration -
8 Die of the fire near his immovable body lay -
Table 5. Hb-CO concentration with Death by Combustion Liquid
Conc;tt::a(t:i(gn (%) Cawise of Death S(?]”na%e
6 Committed suicide by igniting a room after spreading lots of gasoline -
13 Committed suicide by spreading gasoline over his body and igniting himself -
14 Committed suicide by spreading gasoline over his body and igniting himself on a road -
16 Committed suicide by spreading gasoline over his body and igniting himself in a motel corridor -
16 Committed suicide by spreading gasoline in a factory and igniting it -
18 Committed suicide by spreading gasoline in an office and igniting it -
26 Committed suicide by spreading gasoline over his body in an office and igniting himself -
28 Committed suicide by spreading gasoline in a room at home and igniting it
30 Committed suicide by spreading gasoline in a Home and igniting it -
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Table 6. Hb-CO Concentration with Death by Rapidly Fire
Conc;?ra(t:i(gn (%) Cause of Death S(?na%e
34 Caught the body on fire wile cooking and die 9.9
35 Caught on fire of a volatile gasoline from a tank on a vehicle containing fake gasoline 6.6
35 Die on an office floor ignited after spreading gasoline 33
36 Die around the floor ignited after spreading gasoline 33
38 Caught on fire sleeping by the fire and die in a deserted house 6.6
43 Die on a 5th floor after exposed to the flames from 1st floor 30
44 Caught on fire in a dwelling vinyl greenhouse exposed to flame and die 33
44 Die in an office near by a self-burning over the thinner 40
45 Die by the sofa ignited with a lighter 99
45 Die deeping in a container exposed to flames 9.9
45 Die inside of aroom after igniting on spreaded gasoline 13
47 Die in deep of exposure to the flames arose from the floor 9.9
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Table 7. Hb-CO Concentration with Death by Flame Fire
Hb—CO. Space
Concentration Cause of Desth )
(%)
50 Diein bed after igniting clothes in an attic 6.6
50 Die at the driver’s seat of a vehicle after igniting the back seat 6.6
51 Die in the kitchen of a sandwich panelled building structure where he could not escape from the fire| 83
52 Die in a dwelling vinyl greenhouse fire kept him from escaping 83
52 Die of the exposure to short-circuit ignited flames 79
53 Die in a shack fire on a hill 33
54 Die in avehicle fire 33
56 Die in alocked room after igniting clothes 9.9
57 Die in the bathroom after igniting the livingroom 6.6
59 Diein acar 6.6
60 Diein a single room of a shantytown 9.9
66 Die in a shack of a gas stove misusing 33
69 Diein trying to escape from a sandwich panelled building structure 33
69 Diein trying to extinguish a fire near the kitchen sink 30
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Table 8. Hb-CO Concentration with Death by Don’t Getaway Flume

Conc;zact:ign (%) Cause of Death S(?na%e
70 Die in aliving room after igniting clothes in the main room 30
72 Diein abed lay on his back ignited from the dwelling container floor 6.6
7 Die -in the rngin room in trying to escape from the fire ignited by a cigarette butt in a garbage 3

bag in the living room
75 Die at the next office room of a remodeled container 52.8
76 Diein acorridor in trying to escape from a burning motel ignited by toilet papers 132
7 Die in the veranda in trying to escape from the kitchen fire 825
78 Die in a house after igniting clothes under depression 66
79 Diein a officid container fire ignited by a short circuit 52.8
80 Die under bed after having 3rd degree burn by the fire ignited in the room 19.8
80 Die dleeping in a bed caught on fire from a candle 13.2
80 Die of overheated engine fire caused by gas pedal stepped on unconsciously after the collision 6.6
81 Die in a vehicle fire with his wife in depression 6.6
83 Die in a room despite the flame inside of the house 22
84 Die in aroom by igniting clothes by portable gas range 11.6
85 Die of suffocation from the smoke came out of the floor-dlab crack 9.9
85 Die in trying to escape from the room ignited after spreading gasoline 66
85 Die in afried chicken store fire blocked by a security grille 52.8
86 Die in a bar toilet on the 2nd floor in trying to escape from the flame from the motel on the 1st 99

floor
86 Die in aroom fire caused by TV short circuit 66
86 Die of recurring blanket fire after extinguishing the first fire 825
87 Die in a corridor in trying to escape from the motel fire 132
87 Die in a bar toilet on the 2nd floor in trying to escape from the flame from the motel on the 1st 297

floor
87 Die of the fire ignited from an electric stove of the next room 59.4
89 Die deeping by the fire ignited from the candle on the ater next room 132
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Table 9. Hb-CO Concentration with Death by Smoke

BlEta FEd wE A4y AT 47

Hb-CO Space

Concentration Causes of Death )

(%)

920 Die in a room suffocated by the fire ignited from the kitchen of a sandwich panelled building structurg 99

92 Die in a room suffocated by the fire ignited by over heated cooking oil at a fried chicken store 53

92 Die in a room suffocated by the fire ignited from the kitchen of a sandwich panelled building structurg 99

92 Die in a room suffocated by the fire ignited by over heated cooking oil at a fried chicken store 53

93 Die seeping by the fire ignited from the candle on the ater next room 132
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