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Correction of Inertial Effect on a Sphere-Probe to
Measure the Unsteady Flow

by Shigenori MATSUNAGA
Michihiro NISHI
Haruo ISHIBASHI
Mitsuo UNO

When a combined sphere-probe is used to measure the instantanous value of velocity in the
unsteady flow where both magnitude and direction of velocity vary strongly, the inertial eflects
on the pressure reading of the probe should be considered.

The procedure is developed to secure the accurate measurement of velocity by the probe,
assuming that the pressure reading is superimposed with the viscous term and the inertial term,

The former is obtained by the calibration test,

and the latter is predicted by the inviscid

theory, The time derivative in the inertial term is determined [rom the time series data of the

pressure reading using a digital computer,

Applying this method to the experimetal data, it was shown that one or two times iteration
was enough for predicting the inertial term. The Fortran computer program is included,
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MEASURERENT OF 2=D UNSTEADY FLOW OY A SPHERE PROBE
CONPFMSATION OF ACCELLARATION

DOUBLE PRECISION  SA2

DIMENSTON T[TAI))-l!tl)|$A2!l-!DhSA)C4.30)-SAI!‘-SD)-
MiI|!llh5t4)10(thS?(.lhSBI})-FH!-!D)QNDtJh
Pnl!‘SDl|i'ﬂlIOHCP(‘hVﬁ!ﬁo)'PﬂSthﬂsﬂh
VCOSUS'SJIIF(”),DVCUSHSGDJ-IK( 503+ VCI50)

G2eif.b

PAIZ3.141592

RA[=140/574 2957

PROBE DATA

READIS¢1000) ASeTH

AAAR ] OPAS /G2

IHel

INPE[N+L

TETAL1YsPa]

TETAL 2)=wePAlsRADSTH

TETACIIR=-TETA(2)

READE 551100) tK#( 1)+ 1219 INP)

DN 20 leisINP

KMJIeRML1Y

DG 15 KeloXM]] .

READ{ 5112003 SAZE LR Y2 SASCT VKD sSA4L LK)

CONT JsAE

o0 2% I=i 110

READI 5213001 ACTTe8{1)eCET0sD8 1

CONT I WUE

CALIBRATIGH FACIORS FOR DATA

READ( $31000) (FSP(I311=]11N)

READC 8410003 {581 )e 181 ¢1M)

PRINT CUT THE INPUT DATA

W ITE(os200)

WRITE(S1210) AS«TH

WRITEC6)220) (KMET3e]als BHiP)

WRIIE(6)24D)

DG 28 IslsINP

VAITE(8:2%50) |

VA1TE(64260) ALTI.BIIDCEINIDED)

ru[Jeumcl)

DO 27 KXxledn]l N

WRITE(S280) SAZE YKo SAS [eRP1SAGTITIR]

COMT INE

20 CONTIMJE

VRITE[8»290)

DO 29 InielN

WAITE(49300) [eFSPL1)e5B41)
READ DATA

REAQ{5:4110Q) JN+ NS

M2 N2

<

T

&

A

a

L

n
as

9%

(4
1000

1100
1200
1300
2000

READI$11000) DT+ALO
READ( PTR12000} ADR
TFEINS.EQe0) GO TO 42
DB 40 JE1.JNS
READIPTIR2207) (MDILVelnlsIND
40 CONT INUE
41 08 45 Julead
READ(PTR2Z00) (MOC11afule D
0N 42 IrlalIN
PICLsJ)aFSPLTYeFLOATIHDI 11)e5RL1)
POCTsJIaPLIT4 )
42 CONTITHUE
45 CONT [NVE
o
XARZO .0
CALCULATFON
100 WAITE(62400) LL
WRITE(H)410)
03 30 JslvJN
JFER1(29 1. GELPIC310}) GO TG 61
OPAEP1C(1sJI-P1(24J}
o0 T8 62
61 DPATPItLoJI=pl(3y0)
42 X2(P1{2,11-P1{3+J1)/DPA
D3 0 1=1eiNG
PRIS0.O
XEaA( J)exep(])
AU{1)31.0
PRE2) el XX=5A3( 1221 I8PNL L)
KMLIaRHCT)
0C 54 KEYaKMIT
PHUIK IR XA-$A30 TR 3 J6PN{ k=1 )=5 =1 }ePNiK~
ou THExInx FUSTICIS LTSS ]
On 56 KeleNMI]
BHI=PNE»5A2{ [+K)ePM K
66 CCNT 1HUE
CPII)ePNLIC(])<D(])
70 CONTINUE
[F{P1E2+J3.GE.PIL3+ 1)) GO TO T3
DCPAE CR{1)~CP(2)
G T6 T4
73 DCOARLPL1)=CPL3Y
T4 VSOXG2eDPASDCPA
IFLVS0) 15178476
7% ¥§036,0
T6 ¥50xSO0RTIVSD)
IF{LLWEQ.0) GO TO 7 |
VVVEABSIIVS(JI=VSO I/ LVSTE J1eVSO0 DD
TFEXAMLLEVVV) XAMaVYY
7T ¥S{Jlavse

CPS-CPLIN/DEOA

PSLJIEDLL14 JIsDPASICOS

CPATa{1.0-CR{1} 370004

PT{JINP1(1+] 1 DPARCPT

CPLINPIICPL 1P ) =ALO

ALPaRADCCPL IH2)

UCED ) Y51 J)eCESLALRY

VCEJIOVSE I IaSINCALP)

DO 79 laleid

£05302CaS¢ TCTAC 11 IeCOS{ALP )5S INITETALL I )eSTHEALPY

YCOS1 10 )3aVSE J1eCOSI0

CONT INUE

WRITE(Gr420) SolPI{Tv v Eals IN v Ls{CRUT Y Enl e INPY

CANT I MUE

CAMDEHSATIN

20 95 FeledN

b 91 Jalegu

FEIIEVEOsILT o)

CONT EHUE

GRADWOLSIF(31-FCL111/DT

DYCAs1(ls21aGAD

DVCASTE] o1 180, HOGRAD

orAbEO, SeCFEINI=F{N=213/0T

OVEOS (1o Jti=1126RAD

DVEOSLE [+ N In2 . AOGRAD

01 93 Je3eJNMZ

GRADTF{J=2)=8,0e(F 1 j=1}=Fl Je11)-FL fe2)

DVEHSI{ Te J1ICRAD/(12.0¢0T)

COMT INUE

DY 94 JBYJN

DVCOSIL T+ 1) mARASDVCRSIE 1o )Y

P1{ 1+ J)aPOL 13 J1+DVLOSE( 11J)

CONT [MIE

CONT IUE

WALTF ($:600)

00 96 JaiJN

WRITECH46293 JePILINIPSLINVSTIHUCIIIVELIBe
CVCOSIL Lo ) ot x1u INIH(OYEQSICIv L]l IN)

CONT I HUE

LLoLL =1

IF{LL.€0:1) GO TO 100
[FCXAMLLEQeDOS) GC 1O 99
JFILLLLELS) GO 7O 100
stos

FORMATIBFID.8}
FORMAT(10]5)
FOIMATI{N20,0+F15.51F15.5)
FORMATISF12a8)

FORMATIAS)



2200 FCRMATI2(15+1X201%)

200 FERMAT(LMI//1IX+29HCOMPENSATION OF ACCELLARATION/Z1MO 35Xy
1 TOMPAOAL DATA)

210 FORMATIIMD10L¢SHAS = +FI1D4515%X¢5HTH = +F10.5/)

220 FORMATIIHO+SKy EOMPOLYNOMIAL/IH v10Xy 34CPLv 143X 3HCP2 s
1 T4+ 3%p3HEP 2 JAs IR IHALP o T443X/)

240 FORMAT{IRO»SXs TIHCOEF ICTENTS)

250 FORMATI1WO+12)

260 FARMATEIH + TOXe4{9KeF1045))

280 FORMATUIM «D30.5+3F15.%)

290 FORMATIIMI/81) LIHSCALE FACTORS/)

300 FCRMATOIH «10X0201 ) 80 [ JuSXvaHFSPu sF [0 e5Xe IHSBxsFLD,LB)

400 FOSHATOIML SXy QRITENATIONsS 4 12)

410 FORMATUIHO 12X 012 T a2 HPL sBX« ZHP 218X 2HP 33 90+ 1 HXe T+ IHCP L

TXrIHCP 247X 1 IMCP S TR IHALP )

420 FORMATLIN +BXs 13:8F10.5) .
600 FORRATUIHDZ/ESX31HIs THN2ZHP T o8X 02 W25 08X v ZHVSs 9y 1 WU 9y 16V
1 A BRYCOS11 14 Xe6HVEDS12+4Xs6HVCOS513 23K THOVCOS) L0

3% THOVCOS1 24 3Ns THOYCOS 13
620 FORMATULH +8Ke!5»11F10.%)
£ND



