Hosk B S § =S Vol. 25 No. 1
2010 4 2 H JOURNAL OF EXPERIMENTAL MECHANICS Feb. 2010

XEHS:1001-4888(2010)01-0001-08

imimil R EHR T4 *ﬁi“#ﬂﬂ(ﬁﬂ
TBiE N ARSI =

WEK, EH

(L RHR2E %5, KHE 3000725 20 KA AR TR Jy 2 8 0 5086 %, KEE 3000725
3. HEH AL B FIBHIM R, Kt 300161)

HE. A IFA300 128 # & K U X /»%“ﬂ%%%umﬁM%d%mm%ﬁﬁmRF%
RN T T KRB P MR DR ERE EmAL B 6B R &k @ik E S 5 6 6 57
5., AFMHREPRAEPHBARARRT A TEABFL IR AT LRI EEL S F
MALRR D3 AR T A M Tk T A S aa - FHERTY., ATRL ISR ARTEADZ
7 A2 R AAUBR B0 AT AR T 45 M T 8K 09 F 3 8 A Fe AR T MR R Bk 3h F R S R 5T, AT AT E
WA RBATT AR, BFRAI, AT LR RS FE AR AR L LA Fo AR S
MAFEMTROFTEL AR OB TR RN EAATEAHAFRAT R AT EHH A

Bk 2h F & 5 A1 I R AR A AT AE 64 AR AR T L e R it

KW : HALRE; MTLEMBARKRDTER D ; ARSI TR T ER )

mESES. 0357 XEkFRIRAD: A

0 BlE

TET VRSP BT 2 W 4 . [6] Ieh8 A74E 25 R [6) RLJE ( 4 485 ) 1840 A B LK 3h 4 . Bl S sh A
e 1y B T LA oy =40
f=f+ftr (D
FCr Sy El e ST 445 0 ST 5 A R RS T A K R TR ST 3 U A A 4 A B S
IR BENLBK S O HIAK 5 R,
m%mfﬁﬁﬁfmﬁwmﬁw<ﬁ%ﬁﬁfmmﬁ¥w,%ﬁmmm%ﬁ%&iﬁﬁﬁ:
ffiﬂz 2 2

+ N 8 p ox; Uax,» aI]’ui 2
ST R Ly (3)
ox;
W B S R ) S e T O AT =053 i
W= u+ w+ o, D
p=p+tp+p (5)

B (O A 24 B A (2) AN (3) 2K 45 2 54 2843 S SO 47 S 259 AR e 8] S 34, 9 B O B2 19 AR A7
S 1A R 2 K I A S 2, AT LA 5 A 4 A i A 5 T

* WES B HA: 2009-06-08; 1T HHA: 2009-10-07
ESTH: FXAARRFRES AT H (10832001) , [ _F I H (10872145) , 2 & & 5 & BB 210 5 A A 3R, K )
B R AR (06 TXTIJC13800) I ¥ 17 17 FH &k 2% 0 g 22 5% Jn Xof S0 I TR 9% B 351 F
BIAIEE: ZM1968—) . 5 FIR Wi 1A T I, 2 5 SR AR 1 % 9B 5Y . E-mail:nanj@tju. edu. cn



2 ;K (2010 4F) &5 25 4%

on,  om  _ou _ 10p, & o 8.  d_

ot T ox; T ox; o ox; * Ua]“j axi,-ul +8Jc,~r'] +al‘jbu )
ou;
dui _ 7
o, D)

2 (6) H, Bl AL Ik 3h % AH T 45 4 SRR A0 TR I vy = — (Gl — o) DRI 598 2 e Oy
o, GRS AE N B 7 FELH AN B DD 45 R M R IROUE . Ry 1 i DT 1 O R A A A e PR M R, R AR SE IR
L oA e C i g Rl S I SN 5 S VAR T A NS RS R DA GE R S i N I PS
R ESEE AL C6) (7 BT, X B AL Bk s XA S5 A 5Tk A9 TR B L 1300 7y . Reynoldst Wat |
T o A R R 23 S0 B T A Sl R e O A R i D 30 AR A X R A A A Y B AR R, s
P AR R J5 ok A48 153 8] T Brown™ | Falco™ | Antoniat™ | F WY | 458 22 fn % 28 AE 1) DL R 2= 05 S0
i e R E R A DA AR B AR LR S 56 45 T 9 96 IE

b T T 4 A TR A% Bk B 7R R I 5 = — (Capa) — wea,) - VARTIT B0 #EAT i 8 A0 S2 36 &, o
TSR AE Ty R (6) (T B AR LM I 5, 7 O Y PR ME  — BN Sy 12 7R BF 5 R T 45 ) 0% S U5 1) A B T LA
W25 3 — G R0 11 2 R I AR SR T 7 A R R I TR R s IR I AR SR = g [l g X
IR B X it S0 AF T 45 44 Bl i R v R 5 R T % Tk 2l T U N T T s R BTL I 3 6T AE T 45 4 BT R Y
TV N IR v EAT T SR A RIS TR SIS B s N ) I RO R O TR T A R Bl ) A s R g I
S AR A

1 KREFEEMNETZE

S R R AR AR ) 2 S a8 = e [n] 3 A s XU HP 5 R XU S el 3 X A 1 ARG XU 3 A
T A 2 50 0 B AR, XU 8 TR B XU B R R TE A, e o N TR, S E Bol i R F o &
0.60m, % 0. 80m ., PUf 4% ] 2= — 4~ 100mm X 100mm BYEI A L ES K 1500mm , KU B4 L h 6. 75,

. VNN N . N il 32 v U_U hax
5 B EAE A0m /s LA X ST 9 I 08 0 P €< 0. 294 o e U L

T 0. 2%,

%E’Ji’a’ﬂﬁ§<o. 25%.,

S0 G T ST A KT 8 AR XU S 56 B N TR SR T ) P A 2% R BT L ST B 2% [ A A2k
FEWG A UG, LU0 i1 AR FE B CR A 28 BRE I 5 A B K TS 4 & R i O . AR PO RV TR A 2 A
DAL 2248 T 0 AR 3% T DA ISPl 3 1) s 68 B AR Ak, DRAIE 3t 1) F 0 BB BE S % A R B3 P Al i
Ui 800mm &b, I 3E [E TSI 24 w] IFA300 B4 R $2e XU AL, If 4] TSI-1243-T1. 5 A1 X JE W 22 ]2 47 41
PEAT I, PR IR T Y PR SR R R TE AR 9 Spm B4 22, TSI-1243-T1. 5 B X JE X 22 SR AR £
HRINZRAE 25 (B B X T A B R D a5 2 [] — a5 4 3 1) 2% ) ) 4 5o 3 0 i

SEHIE KA 1R 759, 81lmmHg . & A 19. 5°C R FE# A 12, 6m/s, A TSI-1243-T1. 5 # X
T X 22 AL AR AT T Uik 3 W ] — Ik [ o 8 ¥ 2 ) 1) — 200 5 1 106 A>T A5, 45 21 1 4 DU 8 B9 3 1] L 5 1)
Y IR R A 0 A S B SRAE T 1048576 ZH B L SRR A Ny 50k Hz, BN I 5 H SR KR I
[6] K Bl 20. 97,

2 KWHERSWEITIR

TE S 6 K08 o3 M ek v 1 O A X i 3 Kk 8 B A 5 BE AT 22 RUBE 0 A s i 3 ok 8 2 A 5 00
R 20 AN IRUBE o I R B4 B 8 I 14 it L Ak R 5 ) SR A 1 3 R 1 I B o KSR D R P ) Bl
Fy s Sl 7y % 52 56 2R AR 008 B 5 B ShoaE A R A el L B B uE . A AR SR T R E TR TR R
JRE i 163 45 A0 A s 1] RO AR IR 1) JKk 30 o J32 70k 90 2 50 ) Tk o 5 8 K 81 Jg 8 A0 A AR /1 A 00 - Al
it UL 300 5 I 22 RUBE AR T 45 Fa B0 W0 R 400 A 20 B i O 0 52 22 ROBE AR 450 i S AR A T 45
JATE o AR VA 1] K 2l 33 BE A3 R 9 F D AR KR I SR DR F T Cas ) A I AR IR 22 RUBE AR T 45 R 5 I A
90 3ok A A W B (AR ST BT o B b R O 0 H BRI SR R T T Cas 0) BRAS B R AH



LR SREARAE - i Ui 20 5 VR A T G A R A 0k S B v L A S 6 3

WL b Ry epoCs o 1 IS A 8B A Tl B 04 T 0 K 20 B2 45 5 B O — DSk A 6 I A i I ) [
— JRUBE 0 W5 5 o R R AT A LR 55 48, 45 B ROE e o B i S5 (P8 . A E o T R
o iE HLBEET 3 B R 1 Cas ) B ARKAE, I RL b SR vl s i 5 25 B A J 0T 0 T i ok 3 3 B 15 55 8%
HAH — Ak 8 . 0 5 B 0 [8)— RUBE (9 49 4t ok B 1 A7 AR AL 0T 5551 3247, 75 21032 KRS 49 0ok 72
B 25O .

AR SC LA 25 74 i 1) 8 o A AR ASE T 208 TR R R L FH A% A4 A 67 ST 1 B R B BT AE R B 2 45 R
JE B A i U 120 5 )2 B AL VK B0 % A T 25 4 BT IR 9 B T T A A o s e FIURE TS5 A R K Bl
WL ST = A3 3 Sy Sio  Soo B SR AR AH A P Y9008 L I 43 00 X 7 288 B 985 1 ) 43 i EAT TR G, 1.
B2 B 3 4 40 a 1,257 RUBEAH S5 A W SR AT 4500l B2 o e L BT S L S S B SRR AR AL
PO

feden feae
o o
0.8 - 0.08 | i
ekl [Fweep
0.05 0.05
= - =
¥ pos '..9 -l %L oo d"*"‘
= = .."
o.02 4 o.02
0.00 ] 0.00
.02 — aE
1m 1000 1m oo
W W
0030 - ooz =
= &
. Ml
| msx .
o015
et oois e e p ,’l.‘
L]
n 00104 L"’ L ww
; Mo |
o > L
—  poos Wa’f'"’ - 0005 -
0.000 0.000
-0.005 . ) -0.005 . X
100 1000 100 1000
+ +
W W
oo - [ n e o
e e 1
e, o,
oois4 s oois4 k e,
e i lswee p
p 0010 mN ooio N
i ﬁ -
L]
=" poos o - “ ooosH h"‘-fiﬂ.‘.
b Sl T
o000 A oooo | weel
000 ey —rr -0.005 +———rr —r
100 10D 100 1000
W W

P13 1 RUBERH T 45 b 155 555 R0 47 4 2 v BE AL DK sl X AR T 4540 5T
TR Fr) R VR RN 0 T -5 R T ) R 4% UK Sl TR TR B I LG

~

Fig.1 Comparison between rn N 1‘12 V122 and §1 . 3812 . 522 in the course of eject and

sweep process for coherent structures in the first scale
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Fig. 2 Comparison between 711712+ 122 and 51+ 51z 522 in the course of eject and

sweep process for coherent structures in the second scale
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Fig. 3

sweep process for coherent structures in the fifth scale
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Comparison between 11 7rz 122 and 1,52 . %2 in the course of eject and
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Fig. 4 Comparison between 711712+ 122 and 51+ 51z~ 522 in the course of eject and

sweep process for coherent structures in the seventh scale
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Experimental Measurement of Residual Pulsant Reynolds Stress
Term for Coherent Structures in Turbulent Boundary Layer

GUO Ai-dong"?, JIANG Nan"*
(1. Deptment of Mechanics of Tianjin University, Tianjin 300072, Chinaj;
2. Tianjin Key Laboratory of Modern Engineering Mechanics, Tianjin 300072, China;

3. Handling Equipment Mechanical Department, Academy of military Transportation, Tianjin 300161, China)

Abstract: Time sequence signals of longitudinal and normal velocity components at different vertical
locations in turbulent boundary layer over a flat plate in a wind tunnel were finely measured by a IFA-
300 model constant temperature anemometry and X type hot-wire probes. The sampling resolution is
higher than the dissipative time scale of turbulent flow. The phase-averaged waveforms of residual
pulsant Reynolds stress term of coherent structures and Reynolds stress contribution term of random
fluctuation during coherent structures burst process were extracted by conditional sampling and phase-
average technique. The residual pulsant Reynolds stress term of coherent structures was compared
quantitatively with the Reynolds stress contribution term of random fluctuation based on theoretical
analysis. It was found that the residual pulsant Reynolds stress term of coherent structures has the
same order of magnitude with the Reynolds stress contribution term of random fluctuation and can not
be ignored in the dynamic model of coherent structures. This is not as that estimated before.

Keywords: turbulent boundary layer; Reynolds stress residual term of coherent structures; Reynolds

stress contribution term of random fluctuation



