
FOREWORD
In Si'!>t<-iiib<-r uf IVSo,lh«' firiit S>in|Kn<iuiii on Naval Hyiirixlymini'ti),

.-.orvd l>y lilt' Offit t' of Naval Pi-'^-'-a-' *i 'tnl tin National A> a<l< n.>. '•i'ai ii'iiv.-it — 
National Ri'Hoarch Coiiiii:il, uas ht Id for 'lit- si-<" ifu |jiir|ioii' o'. n-'i-nting 
.iiithoritativv, vilical -urvi ys of Iho-t- art-a-i of Hy<lroil,naniii d that arc of 
’‘iKMificaat I- inna\a< xiit-nc' In kvcping with thv orltiinal plan:! .mt dov.a for 
tlii^ hvrit'ii, Niibxfqiu'nt oifi iir.KH «t-r, to bf di-voti-d to om- or mon* thrini-ii 
sflfctfd on till' l«>i» of iiii|iortan.'i' am! not'd for ii'at-arLh st.niulation, «.• the 
oiu' hand, or ol at hiov t-oo-nt of ini|xirtant‘brt akthroughd''and hence oi inierett 
for w.de dijtbeiiiination, on the other. Thiia, ;he preaent Hyii-.pofiun' achieved 
an evani|ile of each criterion; hvilro- and ..erodynaniic noidc (of Kre it :;ipor'> 
tance in both warfare and i nnniercial 'o-a-je of ithips and airt rafti.and Kuper- 
cavitatini; ami ventilated flowx (which p'-ooiire, for exaniptv, poddibilaliek of 
high -iM'i'tl marine propidrion at effit it ncien hitherto not thought attainable!.

Recent declaskificalion of many renearch re:.ults in both diihject.- made 
|x>«sihle the wealth and excell-nce of contrilrulinn." prt .-t nted al ihe m..et;ng< 
in AuguKt of IVSb and now reproduce*! in thix vtdnme. Unlike the lirrl »ym- 
IM.-iiun which defined 'he framework of the field of interi'Hl, thi- iiicetiiig v.af 
lit ". ii.'ll a. ia gt i-t |urt to original t out ribntiunn. Again, ax for :'.t< earlie.- 
inetliiig, eai h i)a|H"- wa- aiv .ted fi.eii the active rexearih t entt i. without 
regard to gi tigr.ipliii lot ation.

Axide from the military im|x>rtance of the two them'- topic.-, they are 
rather remarkable from other i-tand|mititk. In each care, the important xcien'- 
tifit contribution- that -timiilated further research occurred within the laxt 
seven or eight years. Furthermore, thev clearly illustrate a characteristic 
of the field of Hydrod^-namics that the most important practical problems 
require for their solution rese.irch <»f a nature that is “ba.sii " in the classical 
-elite. Ill the cate of I'.;'drodviiai' it iioi-e pioblems, only an ur.derstanding of 
the physical mechanism- it cavitation, turbulence, etc., could lead to the 
progress that ha.- been made. Of |iarticular interest in recent years has uern 
the question of tiirb'jleiu e mdse iii both aerodynamic and hydrodynamic appli'- 
cation; the clue- to tin i.iretlion of research were provided by Lighihill's 
treatment of jet noise only eight years ago. In the case of cavitating flows, 
the d.ft ic'allies ot the mmlinea r free siriam line lhei>ry and of e\|H'riinental 
ob erv.tl.oi.s made progress vi ry difficult and seemed to lead inevitably to 
the lom lu.-ion dial cavitation and cavitalii.g flows were to be avoided al all 
CO. t-. It was only following Ihe develo:'inenl of a liiiearit.vd theory of such 
flows by TiUin in IV5i and m.- sub-equei t iliscoveries of low»drag supercavi- 
tating strut and hydrofoil prut les thai reali/.ation grew of the significem 
Ijenefit- that can b<- achieved with s',|H'rcavitatiiig flows and, in fact, that for 
terlaii applications,o[M'ralion i,nder superc.ivitatiiiucoi-diioiis is to besought 
rather than avoided, i'l another e.mtevl, rulti.'s aecomui snmenl> in an oul- 
-l.-mdiie; triutii|ih of t > < " r ^ in providing retiill ■ that tan be used wilhivU
moti fic ition and wdh ■ onfidenee in eiigin...... in" design. The Iki-ii a, hievi-
mei.l ilsilf will ................. ra'ik '.tilh I'ui/et, ..irioil thei.ry ami thin sh p
theory in im|Mfi't ,m e a.i'' tti .ntic.tl t inis'-q'ieiu e.
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W 111'.' |).iii«r- 'MTI- iiuit.'.l nil noiM- Ml inr mniln .n!'|n.p«'nt
ll.ms in (h.it |MPt -f thf a n r.oi f, lli.- miijor fii.pha.*is was
Kivi'i. to shi-ar flow iioist', an-l in |iartii >itar, lurb'.'.irnn- ii.iino, in r.-io|;nilion 
of thf tti'ow ii>K >i<<|x>rtancf of this soi.itf in both-if rixlynainif aiul hyiirodyi.amic 
application-. Bf.iinsf of thi-i r cU'.n' r •'I .it i on s h i p, Ixith sc.fntilicaUy and 
tfchnoloaic.lily, both supcn a. it itinn and Vfiitilat.-d flovi.. wore im liidfd in thf 
Kfconil iwrt of thf proitran.. In ad.lition.to br.iiti out ttif i .'iittionships between 
cavity fiows of th.'sf types .i id >.;iaratf(l flows,at icasi m.-ofar as tlif usefu'- 
iifss and .il).. tv of iiioU. rn iiifthods oi .nalys., an cnr.fi-rned, a paper
was also iiiiiiidfd on “afrcxlyiiaitiic- cavtiis." bi this w; y, it was hoped to 
iiliistratf and bring about a unificatii*:. of th. various vif<vpoiii*s of resuarch 
in thf di'.f rs .iisripliiifs of fluid dynamics.

It i- Illy priviligf 111 I'xti nd .'urthaiJis to thf authors for tlifir willingmsa 
to iKirticlju,.' in thf program. T!»f responsibility for thf .irgani/ation of thf 
technical sessions was assuiiicd by the Mechanics Branch of the Office of 
Naval Researvh. It is indeed a pleasure to arknowliHlge the assistance of the 
followin)., '.vh.i individually or ,ollec*'vely made a nuiii>H'r of suggestions of 
pa|M'i's and .luthors f-om whiih the final program was seiected;

J. S, Culi'iiian, Escutivf Secretary, l^ysical Sciences 
liivi-ion. National Academy of Seie. ces

S. Corrs.ii, The Johns Hopkiiis University fRepresenting the 
National Research Ciour.cil Committee on Undersea Warfare)

J. B. Ha.>in.so... Chief, Hydrodynamics Division, National 
Aeroni' ii.es .I'lfl Space Ailministrati.'u

M. Sir.isberg, li.iv-d Tay'-ir Moilel rasiii

A. J. Tai iiiii.ii.lji, iXi'. ;<l Taylor MimI.-I liasiii

M. H. lul.ii. Office of .\av.ii Rese.irch Branch Offo e, London

The admino trative arrangt iiient- were very kin-.ily luaiertaken bv the 
Natioiccl Re-e.irch Council and speci.il th.inks are due Messrs. George Wood, 
John Coois r, am. Mrs, Hei<-ii Ray ol that org.tni/.,itioii. Yoeman work in ron- 
i.ec'lion .vith th* tet hnieal detail- of the meeting was performed by CRU H. B. 
Ketit r, US.\, of U.NK's Mechanic s llraneh, anil A. G. Fab'Ua anti R. J. Mindak 
of the Otiiee of Nav.il Rese.irch Brat., h Offic e^ .11 Has.idena and Chicago, re- 
s|M'C>"ly. 1 .O'lgh it 1. iievi-r |mis siltle ailequatel v l«i thank the Fwlitor of sym- 
(Kisnuii pr.ji eedings such as these, |iartic uUr reiugnilion is due Mr. Ral|ih U. 
Coope' ti.rhis eourag.' in act i'|il iiig this .issignmint and for the profess icir.a 11 y 
escell-'i.t way 111 whiih hi accompli -hid hi- task. Not only must he live with 
the meeting long ufter it 1- ovi r, but he must, iuif.airly to In' suri', bear the 
brunt of thi- I iaiMor that iiiv.iriabiy .ir.si v hen delays 111 publication .wcur.

kii.aliy,! should like to express o.ir griititiule to the Cumm.inding Office rs 
of th. IXiv.d Taylor MimIi I Ikisni .tml the Nav.il OrdnaiK'e l.stboralorv, and to 
Ihi'ir -i iit.lifi, si.iffs, for the-r kimlii.-ss and I'lforts in providing the lechiu* 
■ally : t.ii.'il.ilii.i. lours through 'In se labor.itories .in the third d.iy of the 
I'lei'lii.g.

Htlli.l.tP EISKNBERG
ile.id, Meih lines llraneh 
Ofliii' i f N.iv .1 Ki -e.irch
(ill.. ■■ rii ...n


