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There is very limited knowledge of the kinematical relations for the velocity structure func-
tions higher than three. Instead, the dynamical equations for the structure functions of the
velocity increment are obtained from the Navier Stokes equation. These equations contain the
correlation between the velocity and pressure gradient increments. We have examined these
dynamical relations by using direct numerical simulation data at very high resolution at large
Reynolds numbers, and found that the contribution of the pressure term is important to the
dynamics of the longitudinal velocity with large amplitudes. The pressure term is examined
from the view point of the conditional average which is modeled under the generalized Bernoulli

theorem. The role of the pressure term on the scaling exponent is discussed.

FEERFIE (p = 1) OEBLE N —REFLIEELIRIC
PBVTIE, 2:RBEO3 ROHEAHRE RIS & BB O
ISR & D BEHRRRH 5.

d
So2(r) = Soo(r)+ 2552,0, (1)
1 d
S12(r) = 653,0(7‘)+ -;-(—1753.0(7"% (2)
Z T,
Smn(r) = (UTV™), (3)

IIREEE U = (w(x +7) —u(z)) r/r CEEEEV
COMBEMEEEET. Lo (1), (2)FEbiT, —RELE
FHBLVEEREE VWS FREOT TEMTNS. L
ML, 4 XU EOHBEEKICOWTE, EEEOEL D, &
725 EEOAHBREE2EEE VDTS & O 2RI
SNTNIEWN. 72EAIE, Sap, S22, S04 KDWTIE, &
D1KEENEHD 2RE—A L MIEFRDOTENSZ
ERHISHTWAEITITHD D Zol LT, EEEOH
MDA RULED R —1) > T8 () g (Spq o< T604)
I2OWT, BB EN R AN EEBKRL TS,

BEROBEREIC DOV TOHERIT, Navier-Stokes /7
BRNASEM S35 LR, EFREBICHDEHME
HARITONT, EDNEAA—ILTD Sy, 0 DHERI

dSso 2 6 2
2 — = -5 — z[J s 4
ot T54,0 rSz,z 3(ép.U?) (4)
dSepo 2

10
z - - 74
I + 1_56,0 - Sa2 5(5}71L >, (5)

EEINS. 2L, 6p, = po(x+r1e;)—p((x) THO,
EMEHOFSIZERL TH5. HETXREN, Soman D
FHRRIZEAL TV T, oBEO#SERKEIEHEN
SENBENHDHEEDTETHS. Yakhot? & Kurien
and Sreenivasan”) 51 EORIZBNT, P EHEK
TIREHEOFSIITAREANE L TINEERL =&

- 228

BET--. LAL, EHERIREEZEEREZSLYD
2H0THD, INEEFTT I EITHEHE TR, LR
DON—H—ZAEROETIMS HEHEINDL L DI, #it
BEEEZOHBERZ IXTOREICHEET T &, ERE
Bz ay 7 a2EDET@EEEED. LaL, EANIH
AL T ay 7 ORRESITS. ZOZEnSHT
MBEEDIC, FHEOHFETERIEETHS.
RATEEIFRDODNS 2708 FIhs LEHER
OEDEEDEEFRMCEELAZY K1 I3HER (1)
OEDAEFHEOLWESEHIBEORLE LB L -
HEDTHS. v M A (Taylor DA Z7OATr—)b) & L
(A EX) OBIcH 2B, iIRITTITERIELS, £/
HEES LA E XTI 2 A0iBRIZIZFELETTHS. L
MWUBNAHD. ZOERELADKI20% THS. BHR
FICENWFOEIIAREL D, —F, FNHEEAZTRDA
DL MEOHBIIEMERTIZILALEERLRS. 0O
S EHEOSRIZAROL RNV THEFATELRNL
&, Sopo KDOWTIIHMHEN SOFHGIIERTED 2L
ARLTW5S.

10
10' ¢ ]
lhs ———
rhs --eeee
|ths-rhs\\lhs| -
10° ¢ rhs+press. -~
10"
Mn L/m i
- R SV O
10 100 1000
r/m

Flgl d‘%& + %940 = 'E‘SZ? (—:3(61-])37(/2))‘

NI | -El ectronic Library Service



Japan Society of Fluid Mechanics

ST, ENHADTHEEGZRL L E EHFHOEEEEE X
TR DSMAT & T 1E

J(U,r) = (6p|U,7) (6)

A% 2D OEEREN 210 THEANSE, R (4) P (5)
CERNBEAER, P(U,r) & U OBBEEEKET DL,

((5p,z)U2”‘2> = /_00 (6p |U, 7YU?™ 2 P(U,r)dU (7)

EERIND. ZOFRGNEFEEBEBINUOEDLD
M THEINDBETHD. BNENRDIR, U D 2K
METHS. Zhid, (1) EHOHERL, EELRD 2
ROFEFFEEFORT vV O HERNTEHEALNE T &,
BB, u =yu OB p' = 42p THDZ &, (i) NI X—o
DEBTEpE @2 BNT AL TNS, REOHERBIZEK
3. HEIIOVWTE, 5O LYBNERNTE S

BLRPIC 1 AOREEEZS. ChE s EREN
BAEEI 2825, ZORELTE, EEXY MLVIZE
BAEIZIZEENTEDRERS MVLIZIESHE O,
RERWTNS. 5T, N Ml uxwid T, ITIZIFE
EHTHOEINS, I 3NNV X—AHTHS. NNVX—1H
_l:’("hi p($1) + puz(ml )/2 = Hl —(“% D, H1 ‘i/\“)b;‘_‘
’fﬁ&v@&aé ZU)@QE’&&% &, _lel = Uy - V1u1
E72%. TITHEEp 3ERETS. II OEHECHD
—DRRD NN X —AH [T, 2% X, FRIGBEEZTN
—Vape = us - Voup 2%, BIOAEBEANS I hEELF]
. FLT X =(x +x2)/2, r=2) — T EWVVD FEER
EHATDE

-6Vp(X,r) =V(X,r) - Vxbu(X,r)
+éu(X,7)  Vebu(X,r), (8)

2G5, JIZTV(z,r) = (u(z)) +u(z))/2iE X &r
Dou IZHRTYOH> KD EBLT BN MLTHD. B
L,ZZT

Vxbu(X,r) o< du(X,r), Vebu(X,r) x 6u(X,r)
(9)
LT DL, FER (8)IF6uiZDNTO 2 KRABRRE
2%, 5T, NIX—1EEIIENINX—TEHTRR
LEZFEDTHAOINS, BETIE, bu itk S5RNEH
ERMHETHAD ETFHETES. ZOXKDIKERS &,
BRAHIIC

—6Vp = A() + A15u. + AQ(S'UAS’U, (10)

ENDRIZRD. TITARXErOHBET I
BB THD. —HRHEICED, X ITDOWTEETB L bu
Er OBKREL TORHENM ELEE - (6Vp|du, r) 115
55, ZOXIBERMS JU,r) I

—{(6p2|U, ) = az(r)U? + a1 (r)U + ag() (11)

EBLSTENTELD. K2iE, Ry =4601IZBITH T D
T57TH5. 2REBIIEDHTIIHDIIZYTHDE
Zz2605%.

ZOEIBETIV(11) ZHND &, Sy KNTBHR
BUTOLDICEREINS.

dSzn‘o 2 2(2n - 1)
r

+_52n,0 = 02(7‘)
dr r

Son—g2+(2n—1) S2n,0,

(12)

~&p,lur)n

Fig.2 —(8pz|u,r), for various r/n (rmin/n =3 and
Tmax /N = 1565.). As the separation r increases the
curvature becomes smaller.
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