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FD -091g;5£JJLiiiJ15~1966.5fmnx: 0 ili£- 1001i[~lfftM ~ J!UiiJ O ~i-Yit~ftf~ ( il 
1 q:i G) ) friJ!U'H5i:@~ilUMfO} • lfl100JID.iiiiJ*EEi/lll1i%JUk±mj§ 0 it~ft$5i::& 12* • 
JttlID:lm¥_ 3 * x 3 *$1129 %l 111tiE757f~ • II %l *1~~ o. 5 * 0 it•t5i:f,.f,i1001~1J1~Ui 
t!Ff-fi • n'iLI:. T~~IJ-a-~ 0. 2 J:ftlli1t%l • 1-:];~'.'.J,,'il-W~~:&S1~~ 0 ~1[rn@$5i:® S1~5!: 
rnm1:t~10:1 ° :t±f!'.~J5i:® "P't2~~:i'.5oo ~*a1~m;~cv;i:rif,.f,i~rn1tJij@ , :t±~-
, ~=tlliU51'. (2)*tlM!~~1~K~fi:Q) , 1-:]~!1g;;liiJ~pgK;;/Es1;~:H- 0 ~ = :tn%lfi£@: 
1~~ 5.5 *a1m~ 0 m~~101oo~Jt, irtEEZ060-=f1Ls1@:iliE~~!~tJJ O JID.;iiiJ ;m:5£i:iJ 
1-:]fl~l'.1>1 o*~;J;,]~1tflJ~tJ> 1 oo * 0 

~l£JID.~-J}]~~il~Jt••~nnil 0 

~ 1 ?91Jt±\-YJID.;liiJit~iH5i:"PS1K;m:;m:±g>lc:Ii~, Jt~~£%_A_~;W-s1 ° 



The FD-09 low speed wind tunnel was set up in 1966. It is of closed-circuit, single-return 

type. The whole tunnel is formed from armoured concrete with the exception of the test 

section (1) and the fan section (5), which are of welded steel construction. The test section 

is 12m long, 3m X3m square with circular corner fillets of 0.5m in radius. The sidewalls of 

the test section are parallel while the roof and floor are diverged 0 .2 degree each to 

account for boundary layer growth. The contraction ratio of the contraction section(9) is 

10:l. A honey comb(7) of 500mm in width and twp damping screens(8) are installed in 

the settling chamber (6). The divergence angles of the first and second diffusers (2) are 5 

degrees and 5.5 degrees respectively. Air exchanger(3) is provided for cooling the 

airstream,withan intake slot at the downstream of the first diffuser and an exit in front of 

the third corner. The fan just behind the second corner is 5 .5m in diameter. It has 10 

blades driven by a DC motor of 2060 KW in power. Flow speed ranges from l0m/sec to 

l00m/sec . 

Fig 1 shows the layout of the wind tunnel and its relevant buildings. 

The quality of the flow field in the test section is very satisfactory (see table 1). 
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(I ) Test Section 
(2) Diffuser 
(3) Air exchanger 
( 4) Corner vanes 
(5) Fan section 
(6) Se11ling chamber 
(7) Honey comb 
(8) Damping screens 

(9) Contraction section 

~ 1 5.i!f:lj1i~~ Table 1 Flow Field Performances 

~(<i]~J/IH¾lJt Longitudinal static pressure gradient 

~ 5l/Ef.'-5l/EJt Turbulence level 

tl.JJM iiF= Dynamic pressure fluctuation 

~ l<iJ 2f i'S] ~ 5.nE ii ~ Flow angularity 

if .W Ji~ Ji Thickness of boundary layer 
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( I) Remrn passage 
(1 Power room 

(3) Air exchanger 

(➔) Cont rol room 
(5 J Experiment hall 
(6) Warehouse 
(7) Pilot low speed wind mnnel 
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FD-09 has an control system which consists of electronic-mechanical controls, 

electronic-hydrautic jack controls and a microcomputer. The functions of the system are 

controls of the flow speeds, model attitudes and ground-simulator-plate heights. This 

tunnel is equipped with data acquisition system. The experimental data are reduced on 

real time during testing . The standard model DBM-01-02 (Fig 2) was employed to 

calibrate the tunnel. 

• Fig 3 shows the experimental results obtained in the wind tunnel for_ the model 
DBM-01-02. It is indicated that the results are in good agreement with the national 

demands. 
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I!] 2 DBM - Ol - 02~~4tt~~ Fig 2 Sta ndan.l Model DBM -01-02 
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FD -O9 is equipped with many measureme nt appara tus and equipment , such as 

scanning valve unit, strain-gauge balances, four and six component pyramidal type 

mechanical balances, six-freedom support system, device of large angle of attack, high 

speed cameras ... , etc . 

11) 3 DBM-01-02~,m;(f: FD-09 q,ir..J•~~s* Fig 3 Curves for the Standard Model DBM-01 -02 

1.4 0.3c 0.08 

U 0.28 illz 
- 0 -
-.6.~ 

~ G 
- 0 - 7210 
- !::,.- FD-09 

- 0 - 72 10 
- l::,.- FD-09 0.04 

1.0 0.24 

0.8 0.20 

0.6 0. 16 

0.4 0.12 

0.2 0.08 

i D 
t:/ 

~r/ 
GT 

1 ? 

~ 

d 

' ~ 
I. 

I 
cl~ 

0 

-0.04 

-0.08 

# { ~ ~ 
~ 

-0. 12 

-8 - 4 0 12 16 - 4 0 4 

7210 
FD -09 

8 
0 

C, 

(a ' Cy - c, (b) Cx - a (c lillz - c, 

0.04 

- 0 - 72 10 
illx -!::,.- FD-09 

0.02 

I ~ 

0 

=-...::: ~ 
= ·- .-:;--

-0.02 

- 0.04 

-8 -4 0 4 8 
/3 0 

-
=-; '.""'(.:) -.::__ 

12 16 

0.12 

0.08 

C, 

0.04 

0 

- 0.0-1 

-0.08 

-0.12 

-0.16 

- 0 -
f - 6 -

~ 
~ 

. 

- 8 - -1 

72 !0 
FD-09 

~ 
~ 

~ ) 

~ 
\ ~ 

\ 
0 12 16 

/Jo 

0.06 

0.0-1 

ill ,· 

0.02 

- 0.02 

- 0.0-1 

-0 .06 

- 0.0 

- 0 - 7210 

' - 6 - FD- 09 

~ 
~ 
~ 

l 'R 

- 8 - -1 0 -I 
/J o 

12 16 

I 

} 

1 'a. 
'c ~ 

'l! 

8 12 16 

(d) ill x - /l 1c 1 Cz - /l ,n ill y - /3 



4 

◄◄◄ 

FD - O 9 "i5J J;,h}\j:.§_ ffl p ~ >R a1-§-~jj1g;~ ~-tJJ ::tJ iit!ftI]Hl , B ilHri&l a1 .± ~I],[ 
§~: 
--%&•~~~~::tJ~&~~·~~-~-~AA~Mfiff~&~::tJ~■~- ; 

-m•·•~~e~••~%••~~oo~~a::tJm~•; 
-MmsiM @Jlm~~:,i_lHtsi • 1iiiMiW:7Hi~tmt~:a9Jit!ft ; 
-Mm:7Hi~im~rsifElli-=t~iit!ft ; 
-Mfifflritll!U1Dt1Niit• ; 
-~~••·=~•~~&~~oo~a•~oomtt~• ; 
-%l1~;i~ • rn::tJHiit• ; 
--F=i t&a]![ • A]![iit• ; 
-un+mniJnrim;liiJiit!ft ; 

-.1:tH:~~J!IJ ; 
--~fi••mm~~••e•~tJJ~CtJJ::tJ~ ~~• · 

1~1~-tia1¾ F o - 09 B ri ~~ffl 'i J~Hg~ ~;~• ~• tJJ nit!ft a1m;liiJ . _§_:(:E ~ 

i?NmiliiJ1l~iittAA~ • AA~Wiit~fta1·1t,Sr, T , t-tm51iiJa{];J!Uiit~~lQ±-tl!oo•~H&: • x~ 
W~7~~,~~~m~~M%UA]![~~-~- • 

Various kinds of tests are made in FD-09: 

-- Forces and moments or pressure distributions on non-powered models or powered 

models with scaled propellers or air jets. 

-- Hinge moments of rudders on aircrafts, missiles or submarines. 

-- Catapulting of a pilot with a seat and dropping of external wares from aircraft, 

such as bombs, gasoline tanks and missiles. 

-- Aerodynamic interference between an aircraft and its external wares. 

-- Fluttering of aircrafts and bridges. 

-- Wind loadings on tall buildings and structures, radar caps and paraboloid antennas. 

-- Various parachutes. 

-- High speed locomotives and automobiles. 

-- Helicopter rotors and windmills. 

-- Flow visualizations. 

-- Calibration of Pitot tubes. 

-- Sports aerodynamics researches on such as bicycles, boat sailing and snow skiing. 

Especially, FD-09 has been refo:-med in measuring device, ground-simulator-plate 

and struts of supporting model for testing automobiles. Many tests of cars can be engaged 

in this tunnel. 
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Wind load testing for large buddha statue 

lE• a<J rn :n ;!llJ;;: 
Drag meas~ring for rac ing bicycle 
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Yon ex visuali zation using vapour screen technique 




