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I . INTRODUCTION

Oceanographers have long been concerned r . r l th  the problem of  determin ing

the  e f f ec t s  o f  t u rbu lence  on  va r l ous  t ypes  o f  f l ows .  Fo r  examp le ,  t he

Nav ie r -S tokes  equa t i on  f o r  t he  rnean  f l ow  con ta ins  a  t e rm  tha t  i s  t he

d l ve rgence  o f  t he  Reyno lds  s t ress  t enso r ,  a  con t r i bu t i on  due  to  t u rbu lence .

One  o f  t he  o ldes t  a t t emp ts  t o  es t ima te  t he  Reyno lds  s t resses  has  been  to

node l  t hem as  the  p roduc t  o f  t he  mean  shea r  and  a  coe f f i c l en t  ( t he  Aus tausch

c o e f f l c i e n t ) .  A l t h o u g h  t h i s  r n o d e l l n g ,  s t i l l  w l d e l y  u s e d ,  d o e s  c l o s e  r h e

f l r s t  o rde r  ( rnean  f l ow)  equa t l ons ,  i t  does  no t  accu ra te l y  re f l ec t  t he  e f f ec t

o f  t he  t u rbu lence  fo r  gene ra l  cases .  The  Aus tausch  coe f f i c i en t s  a re  f ound

to  va ry  ove r  a  w ide  range  fo r  d i f f e ren t  t ypes  and  geomet r l es  o f  f l ow ,  wh i c t r

makes  es t ima tes  o f  t he  Reyno lds  s t resses  un re l i ab le  w i t hou t  measu remengs

be ing  made  fo r  each  case  cons ide red .  Consequen t l y ,  second  o rde r  c l osu res

have  been  sough t  by  a t t emp t i ng  to  so l ve  t he  Reyno lds  s t ress  equa t i ons

d l r e c t l y  a n d  s o  t o  e l l m i n a t e  t h e  n e e d  f o r  A u s t a u s c h  c o e f f i c i e n t s .

Th i s  app roach ,  howeve r ,  i nvo l ves  fu r the r  c l osu re  p rob lems  by  i n t ro -

duc ing  new unkno r^ms  l n to  t he  equa t i ons  o f  t he  f l ow .  I n  pa r t i cu la r ,  one  o f

t he  ob jec t i ves  o f  second  and  h ighe r  o rde r  t u rbu lence  c losu res  have  been  to

f i nd  c l osu re  rep resen ta t i ons  f o r  t he  unkno r ,m  co r re la t i ons  be tween  tu rbu len t

P r e s s u r e  f l u c t u a t i o n s  a n d  o t h e r  f l u c t u a t i n g  q u a n t i t i e s  i n  t h e  f 1 o w .  T h l s

i s  t h e  p r o b l e m  t h a t  w i l l  b e  a d d r e s s e d  h e r e .

E x c e p t  f o r  s m a 1 l  s c a l e s ,  m u c h  o f  t h e  o c e a n r s  t u r b u l e n c e  i s  g r e a t l y

supp ressed  ve r t i ca l l y  and  so  can  be  cons ide red  as  essen t i a l l y  two -d inen r3 j -o1a l

(2o1  tu rbu lence .  Consequen t l y  t he  c l osu res  desc r i bed  he re  a re  f o r  2D  f l ow .

Th i s  app roach  re ta ins  ocean i c  app l i cab i l i t y  and  reduces  the  ma ihemat i ca l

comp lex i t y  assoc ia ted  w i th  f u l 1  t h ree -d imens iona l  ( 3oy  f row .


