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Influence of curvature on flow stability in circular pipe
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Abstract: In order to research the influence of curvature on flow stability in circular
pipe, two circular pipe models of axial flow of spanwise curvature and circumferential flow of
axial curvature were studied. For two models, the stabilities and disturbance evolutions of
difference curvatures were calculated by the linear stability theory. And the results were
compared with channel flow. Then the influences of curvature on basic flow, eigenvalue and
eigenfunction were obtained. Result showed that, along with the greater curvature, the bas-
ic flow would deflect inside, the axial wavenumber of disturbance wave became greater, the
growth rate changed smaller, the unstable region of neutral curve diminished and symmetry
of eigenfunction got worse. So curvature has a stabilizing influence on disturbances in bound-

ary layers and the stability will be better when the curvature increases gradually in certain rang.
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Fig.1 Calculation model
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Fig. 2 Basic flows of two cases
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Fig. 3 Basic flows of three cases
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Table 1 Eigenvalues of two cases
T Re o —q B )
R=100 16000 0.9398075 0.0187407 0.1 0.2
R=10 16000 0.9400515 0.0178521 0.1 0.2
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Fig.5 Amplitude evolution curves of two cases

I, %f i 2 AR Bl R=100,20,10 4 3 Fl T 3
fikase T,

FR2HMT 3 T A REIEAE, I R—>o0
A 4G SR AT . T RLAE D R=100 15 3
(10 R AE (8 RN R S8 3 04 A 22 AR /s A5 L R= 20 Al
R=10 (%5 A A8 AR 38 37 A0 22 5 K. IR i ol LA &
H R AR /DN B 1 D R K A R 1 9 1 O
/N L A 3 I A 3G K RN i sh R e

F2 3HIERTHSERE

Table 2 Eigenvalues of three cases

T Re a —a B W

R—>co 35000 0.8106366 0.0295804 0.1 0.14

R=100 35000 0.8107622 0.0294732 0.1 0.14
R=20 35000 0.8137737 0.0269376 0.1 0.14
R=10 35000 0.8230996 0.0194546 0.1 0.14
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Fig. 6 Eigenfunctions of three cases
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Fig. 7 Neutral curves of three cases
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