














































C/Japtel' 1. Int1·odoctio1, 7 

identical to the shear layer: a Ham��rclatcd deficit in the deru;ity profile occurs in a regir:>n 

of velocity shear, producing a pdu/dy profile with two extrema and hence supporting the 

development of outer modes. 

Density Ratio Effects 

Eady studies of density ratio effect by Brown and Roshko (op cit} were motivated by 

the need to .separate thi.s infl11ence from c.ompressibility in expel'iments done with significant 

density variation. Their results at density ratios, s = p2/p,, of 1/7, 1, and 7 demonstrated 

that the growth of the layer is enhanced with incrnasing 8. The well-resolved passive scalar 

measurements of Konrad (1976) indicated that the entrainment ratio is quite sensitive to 

density ratio variation, but otherwise nokd little effed on the mixed rugion of Hu.id. The 

entraiumeut effect has been confirmed by Miller et al. (1998) at high Reynolds number am! 

incorporated into the modeling effort of Dimotakis (1986). The most exteru;i.ve experimental

study of density ratio effects was umlerta.kcn by Friefor (1992). This study reported generally 

good agreement with the growth rate observations of Konrad aud also Brown anr! Ro.shko, 

but noted a stl'ong dependence on the velocity ratio that makes direct comparis<>ns difficult. 

Frieler's mixed fluid mea,mrnmenls also �,mfirmed Konrad's re,�ulLs in showing only a slight 

dependence on density ratio. 

The movement, in the vortical structure of the Jaye!' towa!'ds the stream with greater 

dmrnity has been observed in both expe,·iment and computation (Dhnotakis 1986; Soteriou 

and Ghonicm 1995; Day et a/.1998). As part of the development of semi-empirical formulas 

fol' spreading rate and entrainment ratio, Dimotakis (1986} proposed a pressure-based ex­

planation for this effect. In a rcforenL"C frame attached to moving eddies, matching the total 

press ore of st!'eamlines tel'rninating at stagnation points between structures requires a bias 

in position ·and hence speed--toward the denser stream. Au alternative, vorticity-based 

explanation for this movement and other effcds of the density ratio appears in the work 

of Soteriou and Ghoniem {1995). Reasoning that a change in density ratio only affec1,s 

the barodinic vorticity generation, they L"{)IIBidcrrnl. this L"{)n\ribution in nonuniform density 

flows and developed a simple dipole model to explain structUI'e movement toward the denser 

side. 
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