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Table 1 Experimental data of fluid elastic instability for test tube avrays

Layout P Ve
pattern P/d § (kx/m3 m& [ pd? (m/s) Ve/fd h
25 0012 Lz 277 405 20.5 0.55
scuare 1.32 0.015 1.125 34.6 46.2 23.3 0.42
(20°) 1.41 0.010 1.110 23.1 40.0 20.2 0.31
" Rovated 125  0.024 1.124 55.4 55.0 27.8 0.27
triangular 1.32 0.021 1.110 48.2 52.6 26.6 0.28
(60°) 1.41 0.030 1.110 69.2 57.0 28.8 0.30
Rotated 1.25 0.019 1.110 43.9 56.9 28.7 0.33
square 1.41 0.015 1.110 34.6 49.9 25.2 0.33
(45°)
Triangular 1.25 0.014 1.110 32.3 39.5 20.0 0.60

(30°) 1.41 0.018 1.110 41.5 46.0 23.2 0.39

* m=124kg/m, B4 d=0.022m

FAAR (31)~G4) LR E 2 ol LS5 ML AR RNRERE (82) .
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Table 2 Numerical values of geometric parameters for test arrays

Layout pattern P/d Ao/d so/d s1/d lo/d z1/d
1.25 0.25 1.25 1.25 5.00 0.05
square 1.32 0.32 1.32 1.32 5.28 0.05
(90°) 1.41 0.41 1.41 1.41 5.64 0.05
Rotated 1.25 0.25 0.654 0.982 2.616 0.104
triangular 1.32 0.32 0.691 1.037 2.764 0.0985
(60°) 1.41 0.41 0.738 1.107 2.952 0.092
Rotated square 1.25 0.25 0.981 1.472 3.925 0.155
(45°) 1.41 0.41 1.107 1.660 4.427 0.137
Triangular 1.25 0.125 1.249 1.874 4.996 0.203
(30°) 1.41 0.205 1.371 2.057 5.484 0.181
4 & it
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Fig.2 Stability maps for typical tube arrays
(a),(e),(g)—Square arrays; (b),(f),(h)—Rotated triangular arrays;
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FLUIDELASTIC INSTABILITY IN TUBE
ARRAYS OF HEAT EXCHANGERS

Nie Qingde Guo Baoyu Din Xueren Jin Nan Chen Xu
(Department of Chemical Engineering, Tianjin University, Tianjin 300072, China )

Abstract In this paper the authors focus to discuss the fluidelastic instability in tube arrays
of heat exchangers. From the viewpoint of practical application, the tube-in-channel model of
Lever and Weaver are utilized. However, the vibration of tube is considered as periodic damping
(or divergent) motion and the fundamental equations are solved by means of complex method.
According to the relation between reduced flow velocity and mass damping parameter, the stability
map will be drawn out, which may be used to predict the threshold of fluidelastic instability of
tube. Theoretical results agree reasonably well with experimental data of the authors and that

cited from literatures.
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