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Smudics on the turbulent flow over a rotating body

of rovélution have been conductud by way of oxtensive cxpoeri-

mentation and theorotical analysis.

The oxporimoental programme was concerned with the

data~collcoetion and analysls for tho mean~flow and turbulence

parameters ovoer a range of froo~stroam voloeity and spoed of

rotation of the body. Throe~tube preossurc probes and singlo-

sonsor hot-wire probos, ap::v&aﬁ.y dosigned and faobricated,
wore mounted on o sultable vorsatile traverss gear for tra-
vorsing in the flow, L prossurc transfor unit was doaipned
and nmade for measuring the wall-static pressurcs on the
rotating body. The body was constructed in two halwvus,
front and rcvar, to dllow access to the componunis lovented
within 1t. Tho tests wore conductod by mounting tho body
cantrally in thoe tost-scetion of a subsornic wind tunncl
having o flexdble ceilding. The moasuring irstrumonbs wore
froquently calibrated to ensure the accurcey md reproduct-
bility of the meoasurcments, The objective of the moan-flow
measurements wém to obtain the pressure distribution and
veloclty profiles for the axial and azlmuthal veloelty
components, The measurcments worce analysod to costablish
the validity of the simllarity lows and to “uterminc the
offucts of rotation and surface curvaturc or the moan-
flow paramoters., The turbuloencoe measurcments wure plannod
to provide an insight into the structure ¢i tvrbulonce.



This was achieved by evaluating the Reynolds stresscs, the
space co:c:mlaticn functions and the conergy density function.
It was inferred from the variation of the space corrclation
and the energy spoctra with rotation that there is an inerocase
in the wlero-scale of turbulenco, o decroase in the macro-
scale of turbulence and o wildening of the range of onvrgy-
containing cddics with rotation. The experimental programme
has rusulted in o number of useful conclusions.

Visoous incomprossible turblilent flow over a rotating
body of rovolution, of spheroidal shope, has beon considored
on the basis of the Navior-Stokes cquations and then the cone
ventional boundary layer tlhwory has been cmbedded into a
systomatic ocxpansion schome, Annlysis of the flow has boen
carrled out, to a first opproximation, by employing the
method asymptotic cxpansions, Tho naximim possible ine
formation has booen cxtracted fron thue under@@tormined
gystem of cquations for the mean motion without actually
rosorting to any closurc hypothesis., The results thus
obtalned contain considerable information. Howevor, it
is difficult to identify some of this information with
the oxporimontal observations, An attempt was also mado
to prodict the distributions of the axial and the azimthal
components of the moan vclocity by employing an updated
vursion of the Patankor-Spalding GENMIX 4+ computer prograrmo,
Tntroduction of a modified mixing-length mocdel in the pro-
gramme resulted in obtalning satisfactory predictions for
the axial-velocity profiles.
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