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Abstract: Aiming at the problem of short mean time between failures (MTBF) and inconvenient mainte-
nance of oil boiler ignition device, the boiler ignition device was re-optimized and successfully applied in
a laboratory. Firstly, the ignition electrode subassembly and high voltage junction box subassembly were
optimized from split structure into integrated structure, and the original connection rod was replaced by a
tension spring, so that the ignition device with telescopic function can be moved with the burner damper.
Then, the high voltage contact box was extended and covered inside the fixed guide plate to play the role
of insulation and guidance for the tension spring and electrode subassembly, and the electrode length was
extended with ceramic sheath to improve the oxidation resistance of the electrode. Finally, the front fixed
plate was cancelled, and the insulated whole magnetic block was changed to the upper and lower halves
of the stainless steel plate, which can prevent the heavy oil from coking on the pressure plate, and also
prevent the condensate water from discharging on the pressure plate. The optimized boiler ignition device
had been fully verified in a laboratory. The research result shows that the optimized boiler ignition device
runs stably and reliably, and the MTBF of boiler ignition device is greatly increased from 2 360 to 4 120

hours, which is equivalent to saving 0. 75 boiler ignition device per boiler and reducing a lot of mainte-
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nance and replacement costs. Moreover, the optimized boiler ignition device can be maintained and re-

placed outside the boiler at any time, greatly reducing the maintenance and replacement time.

Key words: boiler, ignition device, mean time between failures (MTBF) , maintenance
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Tab. 1 Mean time between failures for original

boiler ignition device

M MTBF/h
2019 2147
2020 2218
2021 2236
2022 2 360
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Fig. 1 Original ignition device structure
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Fig. 2 Real image of original ignition device

2.2 BERNEERLE
KB AR ZH A3 e S [ S A 2 AR R e R T
g KU TSR L, 12 4 A4 TG B A P s A0S B 10 Fn 22

%¢, HET HBBAE R b 2 R JZ h TR A 2242 IF
H R B A R AR A L A SR
SR B S, T2 B, RS R
GAA R BEENE 3 PR,

KA B0 B

B3 FERAREERENEREE
Fig. 3 Schematic diagram of installation location

of original ignition device
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Fig. 4 Optimized ignition device structure
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Fig. 5 Real image of optimized ignition device
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Fig. 6 Installation location of optimized ignition device
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Fig. 7 Real image of installation of optimized

ignition device
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Tab. 2 Mean time between failures

DAl G Y i K MTBF/h
1 Tehi b
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Tab. 3 Temperature of boiler air interlayer

1 53 f 2 S AR 1 -
T SR/ C
B/ C g/ C

1 25.3 26.3 25.8
2 36.5 37.1 36.8
3 47.3 49.1 48.2
4 61.7 63.5 62.6
5 73.7 75.1 74.4
6 82.0 85.6 83.8
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Fig. 8 Pressure plate of optimized ignition device
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Tab. 4 Cooling time of boiler
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2 2023.1.09.11:05 2023.1.11.12:00 48 h 55 min
3 2023.1.11.09:20 2023.1.13.09:54 48 h 34 min
4 2023.1.11.10:20  2023.1.13.10:45 48 h 25 min
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