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Cause Analysis and Treatment of Abnormal Periodic Vibration

of Boiler Primary Air Fan

DONG Ji-zhu
(Shenneng Hehe Electric Power (Heyuan) Co. ,Ltd. ,Heyuan,China,Post Code ;517000 )

Abstract; Based on the structure and working principle of a primary fan, the problem that the vibration
trend of the main bearing box of the primary fan fluctuates periodically with the change of the ambient
temperature during the operation was analyzed, vibration monitoring, water spray test, frequency spec-
trum analysis and other methods were taken to conduct in-depth research, and the root cause of abnormal
vibration of the main bearing box of the primary fan during the operation was found by using the elimina-
tion method. The research results show that the disturbance of the concrete foundation of the primary air
fan causes the overall strength of the concrete foundation to be insufficient, resulting in the abnormal vi-
bration of the main bearing box of the primary air fan during the operation and the periodic fluctuation
with the change of the ambient temperature. Through the grouting reinforcement of the concrete founda-
tion of the primary fan, not only the vibration trend of the main bearing box with the change of ambient
temperature has been significantly improved, but also the maximum vibration value of the main bearing
box of the primary fan during operation has been reduced from 4.3 to 2.6 mm/s, so the vibration trend

has been significantly reduced and reached the standard level.
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Fig. 1 Schematic diagram of two-stage movable blade

adjustable axial flow primary air fan
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Fig. 2 Layout of vibration measuring points of main

bearing box of primary air fan
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Fig. 3 Physical drawing of excavation outside

concrete foundation of four primary air fans
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Fig. 4 Vibration trend changes with ambient temperature
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Fig. 5 Vibration trend of main bearing box
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Fig. 6 Layout of measuring points of concrete

foundation of four primary air fans
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Tab. 1 Vibration monitoring data of concrete foundation of two primary air fans of No. | unit

LA —K LR EE L 1B — XL 5E 1 LA — PR KB 3= 4l 1B — AL 3=
B B L REEL I B I B I B I B
HRRIRBN L /mm-s ™' JERHRFIHE/mmes T RARBD I /mmes ! FRFFIR B /mm s !
/MW /C WA
X Y A X Y A X1 X2 Y1 X1 X2 Y1
490 31 1 0.1 0.1 0.1 0.1 0.1 0.8 1.7 1 0.7 4.5 2.2 0.6
490 31 2 0.1 0.2 0.2 1.5 0.1 1.3 1.7 1 0.7 4.5 2.2 0.6
490 31 3 0.5 0.1 0.8 1.4 0.1 0.9 1.7 1 0.7 4.5 2.2 0.6
490 31 4 0.2 0.5 0.8 0.1 0.1 1.0 1.7 1 0.7 4.5 2.2 0.6
490 31 5 0.2 0.1 0.1 1.6 0.1 0.9 1.7 1 0.7 4.5 2.2 0.6
471 33 1 0.1 0.1 0.1 1.8 0.1 0.8 1.6 0.9 0.7 4.4 2.2 0.6
471 33 2 0.8 0.1 0.8 1.6 0.1 1.2 1.6 0.9 0.7 4.4 2.2 0.6
471 33 3 0.5 0.2 0.8 1.4 0.1 0.9 1.6 0.9 0.7 4.4 2.2 0.6
471 33 4 0.2 0.5 0.2 1.9 0.1 0.8 1.6 0.9 0.7 4.4 2.2 0.6
471 33 5 0.2 0.2 0.1 1.8 0.2 0.8 1.6 0.9 0.7 4.4 2.2 0.6
R2 2SHIA2 B—RRHIREE T EA RS0 KSR
Tab. 2 Vibration monitoring data of concrete foundation of two primary air fans of No.2 unit
- T —_— 2A é?ﬁ*\lm‘iw?‘z?ﬁi 2B *?ﬁtlﬂ*{ﬂ?’z@fi 2A 4?&(%41‘}1}% 2B *U”\Jﬂjﬂliﬁ]
MW P Bl HERh P 5 B/ wm BRI 3 B/ wm FRFEYR SR L/ HRAAIR ) R/ wm
X Y VA X Y A X1 X2 Y1 X1 X2 Y1
507 31 1 1 5 6 22 16 3 1.7 0.7 0.6 4.3 2.2 0.7
507 31 2 1 3 4 27 18 3 1.7 0.7 0.6 4.3 2.2 0.7
507 31 3 2 4 4 27 27 2 1.7 0.7 0.6 4.3 2.2 0.7
507 31 4 1 2 5 22 6 3 1.7 0.7 0.6 4.3 2.2 0.7
507 31 5 2 4 5 22 9 4 1.7 0.7 0.6 4.3 2.2 0.7
411 33 1 1 4 8 19 12 2 2 0.7 0.5 3 1.5 0.6
411 33 2 1 3 4 20 13 3 2 0.7 0.5 3 1.5 0.6
411 33 3 1 4 5 23 20 3 2 0.7 0.5 3 1.5 0.6
411 33 4 1 3 7 19 7 2 2 0.7 0.5 3 1.5 0.6
411 33 5 1 4 6 18 9 5 2 0.7 0.5 3 1.5 0.6
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Tab.3 Comparison of vibration velocity of each point

along the axis of primary air fan(mm/s)

e MATrm BHLEA s LIRSS KBLA R
1B — KM X 3.7 3.1 5.6
Y 1.4 0.8 1.4
VA 0.6 0.3 2.5
2B — R XML X 2.2 2.7 3.5
Y 0.6 0.5 1.0
Z 0.2 0.2 2.1
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Fig.7 Relevant vibration trend diagram of concrete

foundation of 2B primary air fan after reinforcement
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Tab. 4 Statistics of relevant data before and after maintenance and foundation reinforcement of 2B primary air fan
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