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strong stratification will di stort the wake in front of and 
behind a moving obstacle and will tend to suppre vor
tex shedding behind an obstacle. When uch condition 
exist, the transport of mas , momentum, and energy by 
turbulent eddy mixing requires more work again t the ef
fective gravitational field by con uming the kinetic ener
gy; hence, the vertical motion i inhibited. The effect of 
lee waves on the wake of an obstacle i more pronounced 
as the Reynold number become maIler. In a reali tic 
environment, a moving obstacle will be ituated in one of 
three vertical regions: above (top mixing layer), below 
(weak den ity gradient), or within a thennocline, and the 
resulting flow fields will be different for each region. 

A numerical experiment wa conducted by horizon
tally moving a cylinder in a linear density- tratified fluid 
at Re = 100 (ba ed on the diameter of a cylinder). The 
gridding generated by the i oparametric pseudospectral 
element method i plotted in Figure 11. The vortex hed
ding behind a cylinder in a homogenous fluid (Fr = 00 

in Fig. 12A) i compared with tratified fluid at 
Fr = 1.15 (Fig. 12B) and Fr = 0.77 (Fig . 12C). The 
vortex shedding, as expected, is gradually inhibited by 
continuously increa ing the Brunt-Vai ala frequency. 
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Figure 11. Layout of computational 
grids for flow over a cylinder. 
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Figure 12. The fl ow over a moving cyl inder at a Reynolds 
number of 100 and various Froud numbers (Fr). A. Fr = 00 . 

B. Fr = 1.15. C. Fr = 0.77. 0 is the diameter of the cylinder. 
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