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Calculation of Non-Conventional Heat Exchanger

Tubes Natural Frequency
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(College of Mechanical and Power Engineering, Nanjing Tech University , Nanjing 211816, China)

Abstract ; Aiming at the vibration damage problem of unconventional heat exchanges in modern industry and with the

example of a factory, the modal analysis and harmonic response analysis were done on the single heat exchange tube, at

the meantime, the comprehensive modal analysis was performed on the condenser tube bundles. Combined GB151-1999

and ANSYS soft, this paper analyzed the influence of heat exchange tube number on natural frequency, and studied the

wall thickness, maximum span, pipe diameter and lay ratio. The calculation results show that the condenser is

qualified. In order to solve the problem of vibration damage in practice, the influence of actual fluid action force is

needed to be considered.
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Table 1

Cooler design parameters

HhAE R/ /mm
s HEJE (ERIS HEH B

Prif AL

i %
(kg-m™?)

KR/
(kg+m™)

S,
(kg-m™)

Prizmi
[&] fH/ mm

25 2.5 5 000 615 7

580 7 800 1 000 9.34

A2 B ITAMRT
Table 2 Tube plate and baffle plate dimensions
BT/ (m - m - m) Primt R/ (m+ m + m)
0.88 x0.485 x0.075 0.88 x0.485 x0.02
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Figure 1  Constraint of single tube
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Figure 2 First order mode shape of single tubes
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Table 3 Comparison of different root

tube inherent frequency

EWH A RIIE WA WA RIE
/AR #/Hz {E/mm T/ fR #/Hz {H/mm
1 218.41 0.100 11 217.42 0.070
217.53 0.094 400 206.36 0.021

6 217.43 0.077

EH] 6 MRAEAET AR HE 7350 1.20,1.38,1.50 il
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Table 4  Comparison of different natural frequency of

pitch diameter heat exchanger tubes

REET: [E A7 43R/ Hz 3% 3y £/ mm
1.20 219.08 0.075
1.38 217.43 0.077
1.50 217.59 0.077
1.60 217.62 0.077
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Figure 3 Tube bundle natural frequency curve
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Figure 4 Tube bundle the maximum

amplitude curve
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Figure 5 Natural frequency changes with

pitch diameter ratio trend
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Figure 6 Maximum amplitude changes with
pitch diameter ratio trend
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Table 5 Tube inherent frequency analysis of

influencing factors

[ 45 4%/ Ha
HMZ/mm ¥ 2/ mm e KBS/ mm
25 2.5 615 218.41
20 2.5 615 196. 40
25 2.0 615 222.49
25 2.5 715 227.85
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the span center curve
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