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INTRODUCTION 

1.1. The study of homogeneous 1urbulence 
Thc problcm 10 be studicd hcrcin can be statcd ,·cry hricffy, 

pro,·idcd wc do noi worry about dttails for 1hc momcnt. Wc 
imaginc an infinite uniform body nf RuiJ whirh eia, hc charac• 
tcrizcd in thc usual way by a dcnsi1y p and molccular transpor< 
cocfficicnts such as tht viscosity ,, . This body of Ruitl can be set into 
diffcrcnt kinds ol motion, many or which are dcsc:rihcd in thc trxt-
book:s on hydroc.lynamics. h is a wcll-known lact that undcr sui1ablc 
condi1ions, which normally amoun1 co a rcquircmcnt that thc 
kim:matic vÌscosity •• be sufficicntly sm Il, some of thcsc motions 
are such thai thc vclocity at any gi,·cn time and position in thc thiitl 
is not found to be thc ~mc whcn it is mc:,surcd sc,·cral timcs u11dtr 
sccmingly identica! conditions. In thcsc motions thc ,·docity takci: 
nndom valucs which are not dclcrmincd by thc o tcnsiblc, or 
controllablc, or' macroscopic ', data of thc Aow, although wc bdic,·c 
that thc aw,agt propcrtics of thc motion ~re dctcrmincJ uniqucly 
by thc data. Fluctuating motions of this kinrt are said to he turbu-
lcnt. Our conccrn is with homogcncous 1urbulcncc, which is 
a random motiun whose a,·cragc prorcrties art indcpcndcnt of 
position in thc fluid. Thc problcm is to undcrstand thc mcchanic:s, 
and to dcterminc analytically thc a,·cragc propcrtics, of this kiml 
or motion, 

Thc conccption of homogcncous turhulcncc i idcali1.td, in that 
therc is no known mcthod of rcalizing such a motion cxactly. Thc 
,·arious mcthods of producing turbulcnt motion in a lahoratory nr 
in nature 111 invol\·c disc:rimination bctwccn diffcrcnt parts of thc 
fluid, so that che avcragc propcrties of thc motion dcpcnd on 
position. llowevcr, in ccrtain circumstanccs this dcparturc from 
cx1ct indcpcndcncc or position can be made vcry ~m:.all, and it is 
possiblc to gel a dose approximation to hom<>ftcncous turbulcncc. 
lt has bccn found, for instancc, that ifa uniform slrtam of Ruid 
pusn through a rcgular array of holcs in a rigid ,hcct, or a rtf(ular 
grid of bars, held at right angles to thc stream, thc mution down-


