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Abstract: The computational fluid dynamics (CFD) two phase flow and dynamic mesh
technologies were applied to the numerical calculation of dynamic characteristics of journal
bearing. A new journal bearing dynamic characteristic solving model using the two phase
flow theory of CFD model was established. The two phase flow theory of computational flu-
id dynamics for the journal bearing dynamic characteristics did not need to define the oil film
rupture boundary condition, and it can generate more complementary and more accurate flow
information. The pressure distribution characteristics of the sliding bearing were compared.,
and the cavitation characteristics and the effects of the journal bearing were calculated. Fi-
nally, the effect of the two phase flow theory of CFD model on dynamic characteristics of
journal bearing was analyzed. Calculation results show that the cavitation ratio increases sig-

nificantly with the increase of rotating speed, eccentricity, and vaporization pressure, and
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decreases slowly with the increase of inlet pressure. Using two phase flow, calculation re-

sults also show that the direct stiffness increases, the cross stiffness decreases and the direct and

cross dampings decrease. The deviation between the single phase flow and the two phase flow

increases with the increase of eccentricity.

Key words: journal bearing; dynamic characteristics;

computational fluid dynamics (CFD); two phase flow; dynamic mesh
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Fig.5 Pressure distribution of journal bearing oil film
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Fig. 6 Gas liquid two phase flow in the journal bearing
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Table 1 Dynamic characteristic coefficient of journal bearing
/(10° N/m) /(10" N+ s/m)
k.. k., k. b, C Coy Cn €

x/h.y/h=0.010 43.8 —28.0 89.8 56. 2 z/wh=y/wh=0.010 6. 40 5.42 5.80 17.4

z/hyy/h=0.005 31.2  —33.2 81.6 52.4  x/wh=3y/wh=0.005  6.68 5.28 6.00 17.6

x/hsy/h=0.002 40.0 —41.0  86.0 50.0 z/wh=2y/wh=0.002 6. 20 6. 10 6. 40 19.1

2

Table 2 Relative deviation comparison between this paper and foreign paper using single phase flow model

/% /%
ko k., k. ky, Can Cay Con Cy
1 VT-FAST' 8.7 30.7 2.95 5.21 13.9 6.63 9. 83 5.11
2 DyRoBeS-BePerft® 13.2 45.7 5.63 16.02 27.3 18.6 28.5 8.52
3 VT-EXPRESS'" 22.6 53.2 5.01 13.96 34. 4 26.7 25.0 9.66
4 CFX-TASCflow'*] 5.9 9.8 2.01 0.31 7.19 9.1 6.67 4.55
1~3 Reynolds , 4 CFD z/h,

v/h =0.005 .

2/who sy/why = 0.005
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Table 3 Dynamic characteristic coefficient comparison between single and two phase flow models
with different eccentricities
/10°(N/m) /10* (N « s/m)
k.. k. k.. k., /% o . . . /%
10.3 —34.8 35.4 12.5 4.76 0.71 0.77 7.97
0.2 5 8.0
10.6  —31.6 34.2 14.1 4.54 0. 68 0. 66 7.45
25.7 —31.8 55.1 43.2 5.51 2.89 2.68 13.1
0.4 7.9 9.9
27.9 —28 51.8 46.6 5.35 2.53 2.44 11.1
70.2  —12.4 131 160 9.42 8. 69 9.5 24.3
0.6 13.8 12.1
76.7 —9.3 119 183 8. 47 8.03 8.42 19. 6
411 263 793 845 43.8 47.8 48. 3 85.8
0.8 14.9 16. 2
492 201 706 923 35.6 41.2 40. 8 71.5
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