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Abstract — Recently, during the past five years, accidents of gas boiler using city gas have occurred 7.4
times more than those which use LP gas. The number of accidents has increased since the use of city
gas boilers has increased. These boiler accidents resulted in 87% death from poisoning of CO, and casualty
of the accidents was 4.3 times more than that of other types of accident. Hence this study makes the cause
of accidents clear by separation the exhaust tube which is the cause of CO poisoning. Also, this study
will establish the safety of heat-resistant silicon through testing the performance of heat-resistant silicon.
The experiment showed that common silicon started hardening at 56°C while the heat-resistant silicon did
not begin carbonization until 606°C. Besides at the temperature of 150°C which is the normal temperature
of exhaust tube, common silicon leaked on the pneumatic test after deterioration, but the heat-resistant silicon
maintained its original property. With these results, we judge that we can reduce the casualty by CO
poisoning if we use the heat-resistant silicon to the connector of the exhaust tube.
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Fig. 1. Measurement equipment of boiler pure-gas.
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Fig. 2. Temperature measurement inner exhaust tube.
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Table 6. The range of measurement.

Gases Range | Resolution | Accuracy
Oxygen 0-25% 0.1% +0.3%
<100 ppm:
Carbon monoxide 0—;(;’13100 +] ppm >T§ Op 5;:11
+5%
Carbon dioxide 0-25%
CO/CO, ratio 0-0.9999
Combustion efficiency | 0-100%

Table 7. The schematics of equipment.

Operating tem-

perature range ~10°C 10 30°C

Battery Rechargeable Ni-MH. Life>6 hours

Charger input | 115y 1 230 v, 50/60 Hz AC

voltage
Fuels Natural gas, LPG, Light oil, heavy oil
Data logging 50 sets of readings for flue gas analysis

25 sets of reading for CO room test

Time and date 24 hour real time clock

o : B "
Certification Designed to meet BS7927 British

standard for portable flue gas analysers
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Fig. 3. The change state of general silicon.
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Fig. 4. The present state of heat-resistant silicon.
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Fig, 5. The first state of silicon.
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Fig. 6. The present state of silicon.
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Fig. 8. The hardening state of silicon (250°C).
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Fig. 9. The pressure test when the after heating (0.1 MPa).
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