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Vibration Reduction of an Air Cooled Heat Exchanger with Axial Flow Fan
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ABSTRACT

Vibration problems occurred in an air cooled heat exchanger with axial flow fan for a
petrochemical plant were investigated. Experimental field test and theoretical verification were
performed. To find the main cause of the high vibration of the fan at the air inlet of the axial fan,
the frequency spectrum was measured. The natural frequency of the driving support of the heat
exchanger was numerically calculated. Both of the measured and the natural frequency were
approximately equal to the blade passing frequency. Because it was difficult to modify the structure
of the driving support during the normal operation of the plant, the blade number of the fan was
increased, which greatly reduced the vibration level of the heat exchanger.
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Fig. 1 Schematic diagram of the heat exchanger
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Table 1 Specifications of each system

Specification \ System A B C
Motor speed(rpm) 1185 | 1185 | 1780
Fan speed(rpm) 208 | 272 296
Fan dia.(m) 488 | 396 3.35
Fan blade number 4 4 3
Motor power (kW) 37 37 75
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Table 2 Vibration levels of the heat exchangers.
(unit : in/sec rms)

Table 3 Vibration levels after stiffening
(unit : in/sec rms)

System | Vib. limit X v z
A 0.18 0.74 0.28 0.25
B 0.24 092 0.72 0.35
C 0.19 0.15 0.25 0.67
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No, direction stiffening
X 0.74 0.99

A y 0.23 051

z 0.25 0.35

X 0.92 0.30

B y 0.72 0.70
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Fig. 3 Frequency spectrum of heat exchanger A
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Fig. 4 Frequency spectrum of heat exchanger B
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Fig. 5 Frequency spectrum of heat exchanger C
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Table 4 Specifications of the driving support
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Fig. 8 Modeling of driving support A

Table 5 Natural frequencies and blade passing
frequencies of the systems

(unit : Hz)
System A B C
Natural frequency 142 16.4 21.0
Blad i
ace passing 138 181 | 148
frequency
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Fig. 9 Frequency spectrums of the system A
for different blade numbers

Table 6 Vibration level the

blade number

with variation

(unit : in/sec rms)

Bade No. | 80 | dhecton | vl

before| after |before| after before| after

X 0.99 | 0.10

Al 4 6 76 | 43 v 051 | 0.12
z 0.35 | 0.06

X 030 1 0.14

Bl 4 6 | 112 | 83 v 0.70 | 012
z 0.70 1 0.21

X 042 1010

Cl| 3 6 50 1] 00 y 1.21 | 0.09
z 0.82 | 0.07
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