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Summary The distribution d root-mean-square values and spectral charaderistics of pulsations of pressure & a @oss
flow of the cylinder in a subsonic stream of gas (M = 0.44 - 0.88 areinvestigated.

The flow of the g/linder is well enoughstudied, many works concern to an incompressible liquid, for example, in [1]
distribution o pressure, in [2] - pulsations of pressure were experimentally leant. A number of researches on a aoss
flow of the cylinder is exeauted at supersonic speeds, for example, [3]. However, for subsonic numbers of the Mach
there ae only sketchy data on measurements of pressure onthe ¢ylinder [4] and researches on pusations of pressure ae
not known. In the given work pusations of pressure ae investigated at a aoss flow of the cylinder in a subsonic stream
of gas (M = 0.44 - 0.88). The data of the present experiments may be used at studying areas of compression and
expansion of a stream, occurrence of locd supersonic zones, and also for an estimation of pulsations of pressure onthe
blunted bodies. The model of the o/linder in dameter D = 50 mm and bylength 200mm was tested. Establi shed across
a stream on the thin lateral plates fixed onthe bottom wall of a wind tunnel. Tests in a wind tunnel with sedion d a
working part 600x600 mm were carried. Numbers Reynolds determined on parameters of an undsturbed stream and
referred to diameter of models, made Rep = 0.6- 1.5x1(F.

Sensor averaging presaure and pusations of pressure settled down in the central sedion of the gylinder. Measurements
on an ange ¢ it was made & rotation d model around d an axis, normal to a strean. Sensor Endevco 8514to
measurements of pulsations of pressure, working in arange 50 - 20000Hz and aso a spedal sensor with a glow-charge
were gplied. This sensor had the following design: platinum electrodes were mounted in a porcdain cylinder with
wedge shaped ncse sedion.

Let's consider a picture of pressure on a surfaceof the g/linder. Growth of number of the Move caises reduction of
pressure by area surface of the gylinder, and at M = 0.54a lateral surfacethere ae local supersonic zones. Beginning
from a forward pdnt of a body (¢ = 0) pressure deaease on a site is observed upto ¢ = 80°, and then it raises and
leveled onarear part of the cylinder.
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During experiments total levels of pulsations of pressure Ls :20@%3% /Po C (where p? :IPZ(,?yf- an
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average square of pulsations, P*(f)- spectral density, f - frequency, P, =2 (10~ Pa- a zeo level) and dstributions
of spedral capadties of pulsations with the help of the analyzer of a spedrum were measured. For an gpportunity of
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comparison of the given tests on various installations, except for dimensionless parameter P .The value EPZ % /q

describing the atitude of root-mean-square value of pulsations of pressure to a high-speed presaure was used. At data
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processing tests on pulsations of presaure on the cylinder the size was used P'= %‘ng / EPza , Where
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EPZ g and - EPZ % - roat-mean-square values of pulsations the presaure measured on alateral surface andin a forward

point of the g/linder acardingly.

At small spead of an undisturbed flow (M = 0.44) there ae two fields of the increased pusations: at ¢ =40-60°and ¢
=110- 130. Two extreme on the diagram of distribution spedfy formation initial separated areas on a lateral facewith a
separation of a boundary layer and the subsequent connection. One of the reasons of formation of high
levels of pulsations in pdnts separated and connedions is oscill atory character of moving of these points and the
pulsing change of average pressure conrected to it.

Increases of speed of an undsturbed flow levels distribution of pulsations a little (M = 0.54,Fig. 1)), andat M = 0.68
pulsations in areaof a lateral point begin to gow (¢ = 9¢), which read the maximal value & M = 0.88. Powerful
pulsations of pressure uponsurfaces of the gylinder at subsonic speed of aflow are conneded to fluctuations of closing
shockwave for shockwave behind locd supersonic zones. Reduction of pulsations of pressurein process of growth of speed o a
subsonic stream, before formation d locd supersonic zones on lateral surfaaes, is caused byincrease of stabili ty average
flow. Didribution upwards on a stream, areaof supersonic flow on alaterd surface, in process of growth of number of Machina
range of critica numbersof the Madh, reauits on the orehand, in decrease of influenceof anear traceon aforward part of abody, and
with anather - to increase intensity closing this areashockwave and acordingy to a secondary separation and conneded with it
pusaionsin sgparated zone and, espedadly, in apoint of connection. For awide dassof badiesthe grestest amplitudes of pulstionsarise a
subsonic and smdl supersonic gpeeds of an extand flow. The @mbination of intengve fludugtions of pressre and rather high-speed
pressure in this range of speeads may result in significant dynamic loadings, and sharp reorganizdion d charader of a flow



changes agodyramic dharaderigics. Increase of pulsationsin arearear critical point depends on influence of areturn jet. If to
corsider dependence P = f (M), it is visble, that a growth speeds of a subsonic flow from M = 0.44 uptoM = 0.68
pulsations are reduced ondl surface of the o/linder. Exception represents point with ¢ = 9%, where sharp increase of P is
observed at the goproach to sound speed.

On spedra of pulsations the approached values of numbers Sround are determined Sh = fD / u,, , wheref - frequency,

D - diameter mumnzpa, U, - Speed of the undisturbed flow, gppropriate aea of the maximal capecities of a gpectrum on a @rmer ¢.
We shall consider change of numbers Sh, describing ddtribution d group frequendies of pulsations ona surfaceof the o/linder. At
spreading a stream from a forward pant speed isincreased, that isaccompeanied by decrease of frequendes of pulsatiors. In arange of
smal subsonic spesds (M = 0.44) deaease of numbers Sh is obsarved a values of angle ¢ =40 - 60°. At M = 0.54 (Fig. 2
frequencies rise up to ¢ =140, then are alittle bit reduced, and at M = 0.83 the increase of frequencies up to a back paint
of the gylinder is observed.

As gectraof pulsationsin aforward point reflea "badground' of the install ation, it is possble to assume, that rises on
low frequencies at subsonic speals are caused by vortex formation at a flow of elements in the dosed agrodynamic
contour of installation. Prevalence of a high-frequency part over spedra structure of turbulent noise is caused by a
turbulent boundary layer onwalls of awind tunnel.

Fluctuations of base presaure can be caused by a number of interconrected fadors. In particular, redization of
quasistationary regimes with relaxation cscill ations, flow-rate variations of fluid in the stagnant zone, instability of the
reversed stream, shifting of separation and joining poaints of the flow, acoustic oscill ations In the resonance volume and
aso by large scale eddying and turbulence. In the spectra of pulsations of base pressure of relatively low-frequency
oscill ations are explained in the base region as a whole and involve dhange in the quantity of fluid, which circulates in
the stagnant zone.
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CONCLUSIONS

The distribution of root-mean-square values and spectral charaderistics of pulsations of pressure & a aossflow of the
cylinder in a subsonic stream of gas (M = 0.3 - 0.8) are investigated. As a result of measurements of pulsations of
pressure on cross-section streamline cylinder it is established: at small subsonic speed (M = 0.44) there are two field of
the increased roct-mean-square value of pulsations of presaure (¢ =50 - 120) owing to initial and rea separates a
boundry layer, at big subsonic speed (M = 0.9) - onafield ¢ =9¢- owing to formation of aloca supersonic zone with
closing shockwave. At spreading a strean from aforward pdnt speed isincreased, that isamompenied by decrease of frequendies
of pusations In arange of smal subsoric speads decrease of numbers Shis observed a vaues of angle ¢ =40 - 60°. At M = 0.54
frequenciesrise upto ¢ =120, then are alittle bit reduced, and at M = 0.9the increase of frequencies up to a badc point of
the gylinder is observed.
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