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Abstract

The boiler structure is determined by combustion characteristics and construction costs in the combustion chamber of a
large commercial boiler. The heat transfer in boiler is composed of the radiation and the convection. The convective heat
transfer has happened to back-pass heating surface. The combustion gas sequentially passes through the reheater tube, 1st
economizer tube, and 2nd economizer tube.

In case of being lowered in boiler height, we have to install additional tube bundle in back-pass heating surface for
increasing the heat transfer of boiler, which causes the noise and vibration from combustion gas.

When the combustion gas passes through the back-pass tube bundle in specified load of commercial boiler, this paper
analyzes the acoustic characteristics between vortex-shedding frequency and natural frequency in tube bundle cavity.

The case study reduce the resonance by changing natural frequency characteristics of tube-bundle cavity using a way to
install ant-noise baffle in the direction of combustion gas flow.
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Fig. 1 Boiler Model Layout
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Fig. 2 Simple Diagram of One-Through Boiler
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Arrangement of Tube and Sensor
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Table 2 The Location of Vibration Measurement
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Fig. 4 The Vibration Value as load
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Fig. 5 Load 600MW Fig. 6 Load 650MW
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Fig. 7 Load 700MW

Fig. 8 Load 750MW
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Table 3 The Parameter for Resonance Possibility
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Table 4 The Gas Velocity and Temperature

sui Gas Velocity(m/s) |Gas Temp.(C)
T 11.44 721
A7 2= 114 517
Aetr] | DT 114 517
A2 | Z¢ 9.27 358
Aet7] BT 12.15 356
Al | &+ 11.1 318
¥ 39 40 25E F3 60MWAA 53 37 7FsAel sl
H7pgk A¥E vs x589 Atk dey] AlRa A
Vortex Shedding Frequency+ 402Hzo]x, 32} &8 1-773%
F7F 312Hz2A 74R kel gisl 20% oju) oftk e
o|24 At Ayt AT % 4% A Ay ¢S 53 22

o

Backpass'-¢| &3 Ag 9912 Ae7] ARl dddll



A RAskE 5% el dd sk s & 5 Stk

650MW°1W gl Fale 375Hz o TOMWellA = 38Hz

=

2 7RISl o davks 27t 3RTAA 3W6TE oF 1
8CE Z71= <l ’C'i &9 Qe Fof Sl wE a4 T
7t e FEFgoE dAdkdr

Table 5 The Calculation of Acoustic
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Fig. 14 The Overall
Vibration Value(Lower)

Fig. 13 The Overall
Vibration Value(Center)
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Fig. 15 The Noise Value(2ry ECO. Lower)
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Table 6 The Horizontal Location of Baffles SOOMW ¢ s
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