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In order to improve the heat transfer on the wall, impinging jets is used in various industrial applications and has

been investigated experimentally and numerically so far. However, it is not enough to make clear the detail of vortical
structure contributing to the heat transfer. In the present paper, DNS(direct numerical simulation) of the impinging
jet is conducted in order to investigate the heat transfer through the control of vortical structure. The discretization
in space are performed with hybrid scheme in which Fourier spectral and 6th order compact scheme are adopted. As

the control parameter,two cases of perturbations are imposed on the inflow boundary conditions. The detailed flow

characteristic on wall are demonstrate, and the effect of control is discussed based on the statistical quantities and the

visualized vortical structures.
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Fig.1 Inflow condition and coordinate system for an round jet
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Fig.3 Distribution of radial mean velocity
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Fig.5 Distribution of wall-normal velocity fluctuation

3.1.2 ¥EHFREEIADH

X 4 1B K F S FEEOENRD o, OPHERT, B
B LOBE, EFM (z/D = 1.0) TRENDIEF IS TV,
LA LUFRBCWIEONTE N HEEL, 2 DOEAEEF
D, WX E 52 7B E. ERAITORNGIERICREL,
THRACHICDONTENGZNE L KD, N AIVBEDHE
LA, ERAITENEARZ A THRAEK VIO TN
BhEa3, FVThoRss LRl oREomEE DL
BN BT 2 D6 LI 3 DOmAERED,

B 5 icBEmEE A AEE OENKS v, OFHERT, B
B LOBE. ERAITELNGIERITNE L, TRfilicn<ico
NTAHLTOREL LD, MNHIEDREG, hPELLX
XL o TWVWABT ENbg, COBREEEAHOERNEN,
BEH FORSEERICL., BRICEEERIETLEZLNSH,
YU BN NETHRIEL ST EDEREIND, "NV A
VIR DS S, SANICEIT NSV, XAl (2/D = 4.0)
T, BiREZLOBE LENOBIICXEFEEEN R LD, L
FROFEI OB TRIHENTI ZoTWV5,

—325—

NI | -El ectronic Library Service



Japan Society of Fluid Mechanics

3.1.3 BRESH

X 6 ICIREEDH T 27 d . iRk LOBRE. FEAMEED
e ARRIC., WTFhOMBICBVWTLRIEZS5ZA KA LHEAX
T. BRREFE - kEL | BEERBEI I - LEHE
{5, WMNHEORE. ERRATIREAETRXEE
ONFEETRTH. THAl (z/D = 3.0) TEEA LENIAET
BREEZEDEROEHERD. NV AVEOEE, LR
f (z/D = 1.0) TEAEIME L B2 EAD BN/ BT 2 DOE—
JEWMBH. TNRERINOBHROMLBMICLZEDIELERXD
Nn%, T (x/D =2.0,3.0) TREERUCHEEEL S,
314 BAEEHIH

X7 CREmEESMBEOILNRS T, DAHZRT, B
BEUDES, WTFhofiBicBW TLREEHI/NEL 2D
OEBEZFDOC ENbh 5, iR ES A TRE. LA
HIBEOEBIIE > b KEL D, £ EHA (z/D = 2.0)
DONBETENS D UEBNIEBD 2 DEOEAMETIERICEN
PIERICAE KD, "UAIVFEDRS. ik LOFsL
BU&sBDmELD, R0 2 DOMEEFFD, BHEDIER
BEEZCLEIC, COBOBEBEOINVEEL LD, Bh
S5V LUEBNIWNETO 2 DHOERNOBEIMERICEHEVE
EHRTVESICEZBNA S,

315 BAXEIVEK

X 8 IR A - IR R IV MO 3 ERT, i
BLODESE, KERRTRAEEED, TRAKWICDNTR
BIEBELTVL iHHEDORE. XExmh o LEN
J-fii® (x/D = 0.5) TRAEZLD, BREMS OEZFLX
MERFICHEL TV, NUAIUBHEDEE, Bk L. #xt
MEREOBRES LNT, XEAHETE- X )L MM
i3, /= (x/D = 0.5) ({HETHRAMHEZ LD, (x/D = 1.5)
HEE TRECHET 20, ZThLUEOTHOMETERERY
KBELTWL, Bk LORE. IRESATIBAELDEH
SINCHTHZ M, Chididsdil & /e LHIREERSEN
BERTHS, (Eh)

3.2 BROMRE

321 B
MEFORBEZA LTS/, MIIEEAE 7> VIVE?2
TR QHOHHEEA2TRT. TTTQ=03 &Lk, Bl
DG, FHEE LTI K EREEROCRIRICL REiEHS #E5
BHCEBEBRICERENTWA T LR b %, SFREE DS
&, JAVHOBE®D SIBHPREL ., ZOWRBIVERIANEH
LTV BREFNDL S, BRHEE%, LEARN—KICH
B, B2 o3 i X o THOWVIEERE L N HE
HEHEANHESE L TOLBRFIDD B, N ALEROBESE. /
ZVHOBEE? S 5B AROBMEREN, HEERICEHELT
W, EREEEO FEHS Rl ¥, HEHO5EARDE
BEICRELT, EBEELTE OBARCEIMERL TV LR
FHoh B, El-EZ%, & LT NEBOR D ICHNWIE
EZRELUANOBEEMALHEB LTV, LirL., TOHE»
WIS DR & & AT BRI D iR,

&b, BiEEDEW G, 2 LicRETImBEe KE
LEEEB,

322 RESEE

X 10 iR B iiE EOIRESEEERT, Bkl
LOBRE, BEOTHEENSC Lk BRI HEL, 0
%, BEE LICELFIZMIEEINDE LS I UTEEF ML
%, ENHEEOES. HemcEiET % TR, /S AVHOI
RETHRBERDEL IS IKREOBWEINEL NS, ¥

BERENFRER 2007

7 7 7

s 161 = €31

wweseese arisynmmerric

T —ne helical

D
/
D
/D

1 0 1
i,

(3 x/D =10 () z/D = 2.0 ©z/D=30

Fig.6 Distribution of mean temparature
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Fig.7 Distribution of temparature fluctuation
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