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Development of a Large-Scale Wind Tunnel of Multi-Fan Type
(Characteristics of Turbulent Flow by a Uniformly-Active Method)
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Kenichirou KAI, Kenta OZAWA and Makoto YOSHIOKA

*" Department of Applied Physics, Miyazaki University,
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In an attempt to simulate both large-scale and high-intensity turbulence within a limited entry
length, an innovative wind tunnel of “multi-fan type” is developed. The airflow is driven by an array
of fans (9 columnsX11 rows), each of which is independently controlled by a computer. Details of
the wind tunnel were introduced, and two typical methods (“uniformly-active” and “quasi-grid”
methods) were applied to drive the wind tunnel. Comparison with the quasi-grid method revealed
the spatial structure of the turbulent flow generated by the uniformly-active method.
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Fig. 11 BEHKCIZLNOBEDOLE. (a) 7
U747 ILer = 100%, Litar = 5.0m,
Uer = 8.0m/s, D = 15.5m. (b) BLUEFik:

Utar = 8.0m/s
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MUZIFIZER>TWE., ZhoDZ LIEE1I0DZFA
ZhOHFBEAEDOEIEEDOEIC LIS MHm LTS,

HADRAMEOREL LT v//w 2%2%. K12
W u/w OTFTHAERELERT. BUEFETE,
wjw' =11~ 12%RL, EHFKWTHS. Zhicx
U, =BR7 277 4 TETR, Liar =5.0%DK v/ /uw' =
3.0 ~ 4.5, Ly =10.0%DK u'/w' = 5.5~ 8.0 & &
 bOTEWMEERL BRSNS, o /w AL,
Ligr & Ligr OTFDHMRDBRASND. Ly, DRKEINVIE
Ey &I Ligr DREWVEE o/ /0 IZREL R ZMER
BHB. L ODHMRIE, X6 ORLET, Ly 2KRE
T2L wHBANTELEHE D RSIRND u KD
PEIEBEL TV LEEBALTVWS. ThEEWVHRZ
&, BT IT 4 TETCANEIN=u FAZENIT
WARICEBRMINZ VWS Z2LTHB. 5T,
X 8(a) DIKEFBUL CIXHIFZIHRA L § 2 uBoH
wAAE DD PICKREL, FFEHEORRDERAN
K[WD u HFANDEHENSE T ROBREICH B L
ZRELTWS

X 131, FEHRS u ODZERIEERE R 247 M
OE# (X =6.1M,=1.0m) OBEERLW\WE VA%
THIESAETEHA L= DTH 3. BURTFETESY
J MOBE#BTIER~037D, BT LyITAFIC
ETLTWS. WolES, —B7P V54 THETIRYY
MNEERDODR D SVEERAIERERICOE>TRbEE
7%. PIZE, Lo =10%DBEIZTIE R=0.8~0.9,
Lar = 5%DHWAEITIE R = 0.6 ~ 0.7 DRV FBIRE

Fig. 12 F#EAMOTRAAENL. —BFP I 71 7 O,
Liar = 10.0%, Liar = 3.0m; A, Loy = 10.0%,
Lior = 5.0m; O, Lar = 5.0 %, Litar = 3.0m;
V, Liagr = 5.0 %, Liar = 5.0m. Uiar = 8.0m/s,
D=155m. WLWETHE: X, U=3.0m/s.
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Fig. 13 ZEMEOTHRAAMEL. TLHIEH 12 L @Ak,

ZRLTWS. BVERMEBIZEESAROSR TR —&K
LUTHEBIT 32 ERRLTVWS. —HP Y54 Tik
XD AERE N FRNITHEBAOREL —EL LT
B 5%, $bb, REESDEML =RN
TH2LEZHNS. Rll(a) IRENBEDIC, —
BRP V57 4 THED uBFARY MIVDOBED NS NI
LHEDEIIREZEZZRLTWS., — K7 V574
TEIZE > TERINWZHNEH 2 1 ATCHATHIE
ERBED v REGDREEES 2 ERICERT 2D, %
NWORBRETLABNREMEEEE 2 2 & &, IREIRK
SPEBLURRESEICZ LWEhEEZ RS, L
DoT, BEYOHIEIRIFI NI zvF 47D
IREZFRZBEREIIZYTH 205, Wik 5K
HE N 28 ANE AR L ER D WOELN & DM
HEFBEMD ZWRREE, BOENERTCERN
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DCHEROBRICITEREET 3.

CNTF 7 7 BB ZERRIC & RIS S RER
HHREZROH, RENREIBEOAICEHS DT IR
TEHEDORIZ EEIRE LTRME D RVWRDH 5. L
2L, HENES ORE L M DZE[KRT 7Y 2—a
VICHEELDE, IWADFIERITEANTEER
&% HERMREANDIER & WS AJfEEDIR-o T\ 3.
ZDEIRGEDHERE - BEDNSGERORED—DOLRE
bhs.

& Ei

KD )T 7 7 BARZFESE L Z OFMER~,
HBRRKREIE G ETH 2R TV T 1 TEERERDRE
FELR L AR RE N EERT 2B FE L LB L,
ERINZEFROEREER2BSDIC Ui,

(1) =87 275 14 T LIXEHR G R DORREKRE
BRRERIEDHES LT ZHETHD, 77
ADEFSEAN, QIEBicEL=E8u S %E
WAL R2TEE, Y XFAL UTORFEDGER
MDPERTED. AELHENT Y, FHEED
RKEWZLIGEMICIEXENTHZ. LIL, AR
RICEEN2EROEMHICE ) BECHEX O
B EWBIEICRA (fu) DEL, I BIZAHES
DEEBALICHE S HIBR (f) Db 3. f, &71
VBEERICLYHIBEREIND D, f, Ol
MEMITHREIND Z IRV,

(2) BEUE FETIR v/ /v = 1.1 ~ 1.2 TEEZHHT
HBDIHL, —BF VT4 THED W w' iZHL
CREV. BUSFEOFRN AR OZRFHBEIER
BICEET D, BF T4 TEOENTRE
HeERlIb>2TKEW., Zhspz kb, —
BR7P 774 THERICE>TERINZENIETDH B A
TEHHT 2 RILER RO u RADREEE 2
HICHRT 2D, RKENRERBEE2ELDLE,
AREN > DS SR L =i Ic 2 LR e E X 5
h3.

Bt [z
EREMMTE (k) OERERK, BBRPEIE
HETRREOHEBBK (RRTK), FEELaE
HEORREMK (RY=—), RRHK EHIMA
FAFw L) ZHBIARBD £ L. ZZICREEL
EiTFx7.
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