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Abstract

Large-eddy Simulation (LES) was used to study the effect of stratification on the wake of the
sphere at subcritical Reynolds number Re = 3700. Fr = 0.05 and o were selected, and the linear
hierarchical distribution of density was established by using the User Defined Function (UDF). The
influence of the existence of stratification on the wake was analyzed from the wake characteristics,
vortex structure, velocity distribution, and so on. The results show that stratification leads to ver-
tical suppression of wake and enhanced anisotropy of velocity distribution. Stratification also has
important effects on vortex structure and vortex shedding.
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Figure 1. Computational domain of the stratified flow pasta sphere
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Figure 2. Mesh in the vertical median surface
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Figure 3. Boundary layer grid near the sphere
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K Large Eddy Simulation (LES)#%4, N F Couple 530} B8 #5 Feitb A7 SR AR 25 1) B8 BAk 86 15 SR
B/ IR ITKGE, JE 1K H Body Force Weighted, #f#: J5#2 % H Bounded Central Differencing, 58 & 7 72
X H Second Order Upwind. #J#54¢ % H Standard Initialization Jf-i@3d patch /%, #iGIREY.

SRR I BELR ML Ay A5 IS 2 (4). (5)SEHL. I UDF LB IR FEBETARRE H AR ES A, SRIBERRE b
TR TTHE, TSI B RETR B H IR AT

AL Re = 3700, AJ LUEIT Yun [12]58 A BB AR5 2 BRAK I LES BEAUHEATIRE, WAE 1.

Table 1. Flow parameters

® 1 OREEH

Re C, C St, @, (deg)
Present (LES) 3700 0.392 -0.201 0.208 90
Yun [12] (LES) 3700 0.355 -0.194 0.21 90
Kim and Durbin [13] (Experiment) 3700 - -0.224 0.225
Sakamoto and Haniu [14] (Experiment) 3700 - - 0.204
Schlichting [15] (Experiment) 3700 0.39
Rodriguez [10] (DNS) 3700 0.394 -0.207 0.215 89.4
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Figure 4. Instantaneous Velocity contours of Fr = 0.05, o. (a) Fr =0.05, Z = 0; (b) Fr=0.05, Y = 0; (¢c) Fr =, Z = 0; (d)
Fr=omw,Y=0
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Figure 5. Time averaged velocity contours of Fr = 0.05, «. (a) Fr = 0.05, Z = 0; (b) Fr=0.05, Y =0; (c) Fr = o0, Z = 0; (d)
Fr=ow,Y=0
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Figure 6. Distribution of horizontal and vertical disturbance velocity in the flow direction (X/D) of Fr = 0.05, «. (a) Hori-
zontal disturbance velocity v'/U_ distribution; (b) Horizontal disturbance velocity w'/U_ distribution
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Figure 7. Distribution of Centrel defect velocity U, /U, and urms/U_ \ vrms/U_ . wrms/U_ in the flow direction of (a)
Fr=0.05; (b) Fr=
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Figure 8. Vorticity contours of Fr = 0.05, «. (a) Fr=0.05,Z=0; (b) Fr=0.05,Y =0; (¢c) Fr=o,Z2=0; (d) Fr=o, Y =0
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