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Abstract — This work is concerned with a plan for preventing accidents of CO gas leak from gas boilers, involving the
enforcement of installations of both CO alarm system and condensing boilers, and financial support of government
grants. If amongst 1,460,000 beneficiaries of basic livelihood security, one million households in use of gas boilers
receive 3-year support of 200,000 won, the difference of prices between common and condensing boilers, the govern-
ment grants would be 2,000 billion won. If 3 million common householders are in 3-year support of 100,000 won, gov-
ernment grants would be 3,000 billion won. Therefore, 3-year grand total of government grants would be 5,000 billion
won. Finance for government grants can be purveyed from energy saving; yearly 2,000 billion won of energy saving by
enforcing to replace one million existing boilers with condensing boilers, leading to 2 trillion won of energy saving for
10 years. In this way, 6,000 billion won of 3-year grand total of government grants for CO alarm system and condensing
boilers can be purveyed. The rest amount would be fundraised for energy savings. We claim that our proposal can make
an achievement of more than 50% reduction of CO leak accidents during 10 years.
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Table 1. Boiler component

Part Equipment

Conbustion unit ~ Main burnner, nozzle, pilot burnner, combustion
chamber etc.

Control Unit
Heat exchange

PCB, electrical equipment etc.
Heating heat exchanger, hot water heat exchanger etc.

Safe unit Fire safety device, device against overheating,

protection device of incomplete combustion etc.
Water circulating Circulation pump, 3-way valve, plumbing etc.
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Fig. 1. Heating procedure of a gas boiler.
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Fig. 2. Instantaneous gas boiler (open, close system).
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Fig. 3. Condensing boiler heating principle (Commercial boiler).
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Table 2. Carbon monoxide concentration and symptom in the air

Concentration Inhalation time and toxic symptoms

% ppm
0.001 10 Possible poisoning
0.02 200 A slight headache of bangs within 2~3 hours
0.04 400 Headaches within 1~2 hours
0.06 600 Headaches within 1 hours, Swoon within 2 hours
0.08 800 Headaches, dizziness and vomiting within 40~50

minutes, Swoon within 2 hours
0.1 1,000 Swoon within 1~2 minutes, Death within 4 hours

0.32 3,200 Headaches and dizziness within 5~10 minutes,
Death within 30 minutes

0.64 6,400 Headaches and dizziness within 1~2 minutes,
Death within 30 minutes

1.28 12,800 Death within 1~3 minutes
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Fig. 4. Reaction of body when fall off oxygen concentration.

Table 3. Effect of body when fall off oxygen concentration

Oxygen concentration Symptoms

21% Normality

Less than 18% Anoxia

16~12% Increased a breathing rate, concentration disorders
and headaches

14~9% Lack of judgement, excited condition, temperature
rise and unstable condition of mind

10~6% Unconsciousness and central nervous system disorders

Less than 6% Coma -> slowed breathing -> respiratory arrest ->

cardiac arrest after 6~8 minutes
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Table 4. Classification of facilities causing accidents

2006 2007 2008 2009 2010(June) Tatal Ratio(%)

Plumbing 3 6 16 3 4 32 50
Boiler 5 2 2 2 3 14 21.8
Burner 1 5 4 6 16 25
Furnace 1 1 1.6
Monostat 1 1 1.6
Total 9 9 24 9 13 64 100
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Table 5. Classification of accident conditions
2006 2007 2008 2009 2010(June) Total Ratio(%)

Leak 2 4 11 2 4 23 359
Poisoning 4 1 1 2 3 11 17.2
Explosion 2 2 4 2 3 13 20.3

Fire 1 2 6 3 3 15 234

Burst 1 1 1.6

Flow in water 1 1 1.6

Total 9 9 24 9 13 64 100

Table 6. Human death for 5 years
. Casualties(people) Damage
Accidents - -
Death Injurty Total Death Injurty Total
2006 9 3 27 30 0.3 3 33
2007 9 1 2 3 0.1 0.2 0.3
2008 24 3 10 13 0.1 0.4 0.5
2009 9 1 20 19 0.1 2 2.1
2010(June) 13 3 14 19 0.2 1 1.2
Total 64 11 73 84 0.2 1.1 1.3
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Table 7. CO alarm supporting fund
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year 1 year 2 year 3 Total
1,000,000unit=x40,000won=40 billion won 1,000,000unitx20,000won 1,500,000unitx20,000won 4.000.000unit
500,000unitx20,000won=10 billion won =20 billion won =30 billion won 2, ot
— — — 100 billion won
50billion won 20 billion won 30 billion won
Table 8. Supporting fund of condensing boiler
year 1 year 2 year 3 Total

1,000,000unitx200,000won=200 billion won
500,000unitx100,000won=50 billion won

1,000,000unitx100,000won
=100 billion won

1,500,000unitx100,000won

~150 billion won 4,000,000unit 500

billion won

250 billion won

100 billion won

150 billion won
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