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Abstract — There have been 3E problems of energy, economy and environment since the earth has its
history. Especially, the energy and environment problems have been getting serious after the modern industry
revolution. Therefore, the demand of gas as an eco-friendly energy source is getting increased. With the
demand of gas, the installation and use of gas boiler is also increased, so human life injury by the waste
gas(CO) of boiler goes on increasing every year. Hence, we want to find out the harm to human body
through the study on the concentration of CO by the length of the straight exhaust tube of gas boiler. The
allowable concentration of CO is 50 ppm. The 3 m of once bended tube starts exceeding the allowable
concentration of CO after 5 minutes, and the 4 m and 5 m starts exceeding after 3 minutes.
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Table 1. Energy consumption (units : megaton).

- o1FE - AFA

Section 2005 | 2004 | 2003 | 2002 | 2001
Enerey | 293 | 2202 | 215.0 | 2086 | 1984
consumption
LNG 29.9 28.3 242 23.1 20.7
Oil 101.5 | 100.6 | 1024 | 1024 | 100.4
(LPG) (122) | (11.9) | (11.9) | (12.3) | (11.4)
Hydraulic 1.33 1.46 1.72 1.33 1.04
Nuclear 36.69 | 32.67 |32.41 |29.77 |28.03
Coal 54.79 | 53.12 | 51.11 | 49.09 [45.71
Other 5.01 3.98 3.24 2.92 2.46
Table 2. Accident for boiler.
co Comparison
Section oisonin Explosion | (CO Poisoning/
P & Explosion)
Death 43 - -
Wound 64 4 16 times
Damage 107 4 26.8 times
Case 36 6 6 times
Rate 3.0 0.7 4.3 times
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Fig. 1. View of training equipment.
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Table 3. Calculation.

A
. Contain B AB Theory air
Ingredient volume in Oxide | Oxide volume
| Nm? equivalent| needed
C,H, 0.008 3 0.024 _
CsH, 0.989 3 4.945 4'92?2'521_
C4Hyo 0.003 6.5 0.019 ’
Total 1.000 4.988
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Table 4. CO and toxic symptoms in air.

In air (%) Breathing hour and symptoms
0.02 | Slight headache in 2~3 hours.
0.04 Front headache in 1~2 hours,
’ back headache in 2.5~3.5 hours.
Headache, feel sick, vomiting in 45 minutes.
0.08 .
Swoon in 2 hours.
0.16 Headache, feel sick in 20 minutes.
’ Death in 2 hours.
032 Headache, feel sick in 5~10 minutes.
’ Death in 30 minutes.
0.64 Headache, feel sick in 1~2 minutes.
) Death in 10~15 minutes.
1.28 Death in 1~3 minutes.

Table 5. CO-hemoglobin and toxic symptoms in blood.

(60) Symptoms
Hemoglobin . . ]
of blood (%) Setting up straight Working
0-10 No symptoms No symptoms
10-20 No symptoms Slight headache
20-30 Headache Feel sick
30-40 Headache, Vomiting Convulsions
Dlﬁis:ulty n ey.e sight, Muscle decrease,
40-50 Hearing, Consciousness, .
Convulsions
etc.
50-60 Syncope Syncope
60-70 Heart gets weak Sometimes death
Difficulty in
70-80 Pulse gets weak breathing, Death

*37159 0.02%x= 200 ppm.
*CO9| 3-&FEE 50 ppm.
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Fig. 3. Once bend and length 2 m (View of measurement).

Fig. 4. Once bend and length 3 m.
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Fig. 6. Once bend and length 5 m.
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Fig. 7. CO concentration by length.
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Fig. 9. O, concentration by length.
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