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KX iL Large—scale Coherent Structures and Turbulent Energy Production / Dissipation Mechanism (L
VRAERE - BORMME & RHIBEIEICBT 20098) ) CEL, UITObEI VR IND.

% 1 % “Introduction” (f&im) TIL, ELIRELGO LM HICBE LT, LGS, RRCKBIBEE & 5hE
BRI E IR T 2R B O 2Bl L, ARXOBEMEZRNTNS. 77205, L= R XF—OHERER
M) 7o oA S (BOBAEE) ([Z W TIIIERDOMIED 6 Z OFEMBB 6N SN TWD D, Elii= /¥ —/4&
R A D KEEEEICE L X RER OGS & L CTHEESN TV DIZHE T, LEIICHW OIS EMER LY
ZfRIIT 2 IR NE & KRB EOIFIC L VAU D85 L, FHIC X DELRAERR - Butits % iRl 5 2 24
ERHD I EEERHL WD, HukiE & KBRS N T D ELS & LT, Taylor—Couette &LIfL, AT R
RETELIAL M ON— AR MEELFRIC D W CRLFTRAE AR » Bt 20 9 ZE MRS ORI 2 Mt L, SLE&E Ok « #aRr Ikt
T KBRS ORE| T D Z LD, KGXOBMTHD ERITND.

¥ 2 “Torque transition process of turbulent Taylor—Couette flow” (Taylor—Couette ELIED kL7 B
R T, WIS EELR 5 Taylor-Couette LD EBEELM R (DNS) #5542 HVY, LA /L 2% 10000 Riff T
AU D) bV B & KBRS & USRS OB BRI L T 5. SRR B & s A B 38 B O R
D, BERBRMFR O WA KB Tay Lor i & BEELIE O BORNGE DS FIFRFICFTET 2 2 L 2B 602 L, Taylor A&
JEF R E T T& 2 Z LIZF B LT, HELEI % Taylor ALY & LI A B Te € DM OB BB 5y
ETEDZLEZHLNCLTWD., ZOHMEICHESNT, B P76 DK EL TR O &5 2 5+
DPREEREL, VIV T DO LA )V ZEARAF OB D KFHE Taylor K & BLIEKR 7 OB EIC L > THI &
BZENDZLEWLMNICILTWD. Eiz, BBIEEOBURMIE % 52 2 & T, Taylor AN HORME
DRI EEE S S 23—, BRI CIIRE L ImBEELR A~ OB 2B N AE LD Z E 2L TV 5.

% 3 ¥ “Turbulence production process in near-wall region” (BE[HITEED LI LK) TIX, TERELTRAE
RAZEE BB 2oL LGRS TEZRATLA VRSO ERICREMENEGEENLZ L 2R L, /AT
LA VRIS ET 5 R8&E LT optimal flux Z3EALTW5. BEELROELFA SR S LT optimal
flux IS ae— b MEEEZHM L, ZOREEZA LN LTS, B LA /L X 1000 BLEOSYEAT AR
FIELIRIC VT, optimal flux IC&EDabt—L o MEEL ATV A /A AENIC LD ae—L v MEEZ R L,
MR M E L CRERELRTR, iHEN o — L r MEEIZED S L EEH > S BlEdL 5 12 HEV 22 ]
IR ZVEE R BN & 72 v, ZERAEIEIC B CARIE 2 RS OBESR b AT 52 L 2H 0N LTS,
2 C, BEESTEOEMS - RHAE L OBEN DS, b — L MEEITIICH IS sweep, ejection BTN roller
EEICKS T2 2 E 2L, 25 O ENBERIEO LB ZRELITAERBE CHD Z EZHLMI LTS,

% 4T “Fine scale eddy cluster in turbulent flow” (ELFEH OIS 7 A % —) TIL, BEE R PEEL
Wit & KA =V CH TR % ¥ 5 s —HEE LR 2 x4 & LT, BELROMHR (Buttis) or 7 22—
WEEZHOLNIZ LTS, RO BEZEL, TONME LY O Voronoi MEIZFESNT, Mo 7 =
A —TER DA T Z BB T 2 FIEZIREL CWD. ZOREEZT A 7 —RIZES LA VXHR 400 12
FEETO—RREFHEERICEAT 2 2 & T, BERE LIRSS THHRE Y F A2 =2k L2 &
ERLMNZLTWS., —FHT, FERER—HREFEILIT & s — RS LR TH - TH IO GImIC &S T 72
BATIHI FAX—PHERTEDZ LD, 77 AX— I RFBGERNIC L > TSNS Z EEHLMIZLTY
5. IBIT, 77 AZ—NETITHEDRICREEHT 5 HRN LV b END— T, 77 XX —NIORIKMEE
WHRBOEATERIT 2 2 L 2ALNICL, ZRDHDI LY 7 A X —NEOTRIEEITFROMRE &R T
SAERERBETH D Z L EFFLDIL TN S,

%5 “Conclusions” (f&#m) Tk, FECTELNMmERIEL TV,

8%« FSCEEIE, T 2000 52 & 9830 300 5B 4 LERT ORI 50y, b L<IEEIC 800 564 LR L T<EE W,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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Three canonical turbulent flows are investigated to understand the kinematics of turbulence
with secondary motions. The emphasis is on how statistics are interpreted to spatio—temporal
structures and on how different structures interact with each other. Torque transition
process of turbulent Taylor—Couette flow is studied by using direct numerical simulation
(DNS). The velocity field is decomposed into azimuthally averaged Taylor vortex and
remaining turbulent fluctuation. Their net contributions on the mean torque are evaluated
by the volume integral of local force. As a result, the torque transition is interpreted
to the competition between the Taylor vortex and the turbulent fluctuations. Alignment of
fine scale eddies in near—wall region show gradual change toward that of canonical wall
turbulence. This suggests continuous development of the near-wall turbulent production
mechanism during the transition. The eddies away from the walls are preferentially
concentrated by the Taylor vortices. Intense structures of momentum flux, which has been
accepted as the turbulent production mechanism of wall turbulence, is reassessed by
introducing an alternative form of the flux. The intense structures are identified by a
thresholding on magnitude of the quantities. Comparison between the intense structures of
the both in fully developed turbulent channel flow reveal that they share many
characteristics such as dominance of self-similar attached structures. Inspection on their
relative location shows that the structure of the new flux is corresponding to the
sweep—ejection pairs conforming roller. This suggest that these conventional structures
are true representative of the turbulent production mechanism. Turbulent dissipation
process is investigated by using DNS datasets of homogeneous isotropic turbulence (HIT).
Clustering of the dissipative fine scale eddies are evaluated by utilizing Voronoi diagram.
The analysis on decaying HITs show that the eddies are not clustered unless the weaker eddies
are discarded. The intense eddy clusters are responsible for the net energy dissipation
of the flow. They share the flow structure with outside except for the intensity of velocity
gradient events. Comparison with forced HIT revealed that larger scale forcing generates
clustering of the eddies. Those results suggest that the clusters are generated by larger

scale energized motions
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

R fSCE G LRI —F IR (T2R2) I TA Z— Ry MARESNET DT, AR A RERHIPHO WA TIERL L TS0,




