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ABSTRACT

This special project prepared to design and build the open loop wind tunnel, which can
be utilized. In the study an experiment in wind force from enginecring principles such as lateral
force, with primary focus is the length of the diffuser must have a length equal to or more than
twice the length of the test to prevent the turbulent flow in the test area. The wind speed control
system use Inverter to control 3 Phase frequency of electricity supply to air blower. From the
experiment adjust the frequency in the range of 20.00 to 50.00 Hertz, results wind speed during
the test area has to be in the range of 14.50 to 38.50 meters per second and graph of the

relationship between frequency and wind speed during the test area as linear equation

Y = (0.7945 x (X-20)) + 14.629 (Y = Frequency of electricity, X = wind speed) The maximum
pressure 90.31 kilograms per square meter. That can be used to test for High Frequency Force

Balance.
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' A 3 = v
muluszuvema melue: ligasonaumnomameuen iesnmiluszuilans lvaves
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31] 2.4 q‘fmﬂnmm‘uﬂﬂ (Closed circuit wind tunnel)
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2.3.3 Supersonic wind tunnel
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9 9w Ay w 2 ¢ Ay w : o
UITIVNAIWNULAE AR LTI Y F9g TusdantlssinnidoanTmmasnulumsmhauun
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P(t) = J; Wiz, * Plz)dz (2.4)
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MIAILIUAIM THOUAINNHANNS Frequency domain analysis
ANNALVBINITUDUAD (Mean generalised deflection responses), R, 09
o @ @ 4 ! — a
a1n13 ansadula 18 Tnelsanuduwuisen s ande, P, uazaanud, k , 199

TagaersemuaunIsn 4
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response), OR. mmlu@Gmmlmﬂmﬂmmumwamﬂm (Dynamic deflection responses) VB4
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MIMUIBAINTUOUAINNKANMS Time domain analysis
MASHOUAIVDIDIAG LULAAE Mode NMTAABUN (Generalised deflection
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m = J;)h 1n(2)'(l)2(2)'d2 (2.13)

c=2-0\/km (2.14)

k=(2TTn)":m (2.15)
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2)  Sectional Model Test
o Y o 1 & A3 B ' &2
NAFOULUT NI INAALIIE TN ASIaT 9l Aad sagu a5 s utly
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mMatinednuauianisunamansinldnumihan lnseadevosae mus s wuazniu
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A =

2.8 1A39330ANM5 a1 (Anemometer)
o @ = = 1 A w A a 2 @ =
9UnTalTAn1M13980 (Anemometer) Ui 1aumilouluvimasoetiunionstodnand
) o A 1 = o 2 Y 3 & A ar o Y
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1 w o (= a @ - a A
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g‘ﬂ 2.12 1303 3AANM5 30 (Anemometer)

P ° = d
2.9 nqunlrlumsoontuunazdnanun igadelugliadan

U e

< 1.9 A 9 A o o = a a A
Wums lnguuineseiionsnaaug g ssauhihnsesauuuiits: nsnmmie
ANuAmanasulumsoaniuuianninsonsyldnie i Gewel B, Barlow, William H. Rae,
Jr. and Alan Pope, 1999.)
2.9.1 #193A81MA (Contraction)
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¥ '
- DATIAIUVDINDIADIAT (Contraction Ratio, C ) ADAIOAITIAIUVDINUN

Ed i v ¥
nihdavesmaigaiuimihdavesmaen i ¢ Nieyldasiinegizning 6-9
6<C<9 (2.18)

2.9.2 HINAANAADY (Test section)
MFpenLUadoIeenuuy T e mIdana o iR 1MLe1ININN T WD
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AL 2 e udusEsguinmlensedn Tasiaaaulnajiluuriuansan duilszaninmg
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gaudvaziunuanueuass AL guina e leasaanysauisasiuan ldnnaums

K, f— (2.19)
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(2.21)
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L,>2D, (2.22)

2.9.3 19aAANIUIIVILIMA (Diffuser)
NoAAN I 180 M 1A (Diffuser) Tdamlsgnounaned 2 daufe dauhiy
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31 2.13 neann 13 IV 9@ IMA (Diffuser)

1 d s g
ﬂ"i‘i@ﬂﬂLL'Uﬂm'ﬁ]ﬁﬂﬂ'ﬁ’ll]ﬁ'ﬁl@ﬂﬂ‘lﬂ’]?fﬁﬂﬁu
o ' A A4 v oo I ' = ' - 9
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K, A0 duseansnig goionnnsdanniy (Friction loss cocfficient)
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T T 7 (2.26)
2 8si
AR Sin
=t ar =Y r:": =y Y w 4
K, 9 di1lszansmaqauagannisveieniiag (Expansion loss
coefficient)
-1
A
R N2 (2:27)
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0.1033-0.023898 M3V 0 < B < 1.5°
0.1709-0.1178+0.0326 §+0.001078 5™-0.0009076 &' (2.28)
K (circle) = <

-0.000013318°+0.000013458° dmsy 1.5 < 9 <50

-0.09661+0.046728 d1M3U 8> 5°

0.09623-0.0041528 § MMV 0 < S < 1.5°

K. (square) = 0.1222-0.04598+0.02203 &™+0.003269 &™-0.0006 145 &' 2.29)

-0.000028 2°+0.000023378° AIHs Y 1.5° < 9 <5°

<0.01322+0.05866 2 #1151 8> 5°
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Km - chsh KRn 0-5+ E (2-30)
S i . (231)
B.=(1-d,p,) (2.32)

Re, = (2.33)
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Tagh K., 920U9AUSHARI0 ; A2anan = 1.3/ a9anied = 2.1
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W, fD AUAINAD 1 ¥DIUDIALLNTS
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Re, A 1awsdluaa ominndt 400 azldai K, =1,
@3dBend1 400 1171 0.32, 0.22, 0.20 AR uAsgl
(n) (1) {f1)
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2.10 nguinamanivedlua
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@ & A 1 x a 2
19 409 130191 UEEN ﬂﬁgfgt"?raﬁm (Minor loss) HQgIdATLITININUA (Total head

=

loss, hy i ) M0 HATINVDI @A YTV AN ( Major head loss, hyoses) LLﬁ&LEﬂQ’ﬂUJL?TEJiGQ (

loss,t

Minor head loss, hy . )
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2.10.6 Reynolds number

! .
P== AV (2.39)
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(2.40)

AT UIUUTDIN T AN A (kg/m?)
o = I
AN ANDVOINT 1A (m/s)
' A o 2
ANV UADAN (N-s/m")

1 o =)
ﬁE)LERT’“L.!Nmf[u 6014 b0A5000 (Hydraulic diameter)
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b

(2.41)
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= ﬂ"l'i|1“r’fﬂLL‘]J‘]Ja"I§J1!"I§ (Laminar flow) : Re <2300
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- mﬂwmmuﬂuﬂqu (Tubulent flow) : Re > 4000
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4.1.7 semsiszaeunuumIasnniinan (Specifiction)

' T @
U TDA 710-14AA-7-7/24° Vo138 Kruger (Winjuauiiioum) amswazidoade 111l

Fan Type Axial Fan

Unit TDA710-14AA-7-7 / 247
Operating Conditions Long Cased /DirB/Type D
Air Volume 19500 m3/h

Static Pressure 150 Pa

Velocity Pressure 112 Pa

Total Pressure 262 Pa

Qutlet Velocity 13.68 m/s

Fan Total Efficiency 57%

Fan Static Efficiency 33% -
Fan Speed 1450 rpm

Air Temperature 20 C

Altitude Om

Fan Absorbed Power T2.48 KW

Motor Power

D100L (3.00_KW)

Motor Speed

1450 rpm

Fan Absorbed Power

5.0 -
4.0 _;“‘" e
3.0 :’_“H_—_;}:‘\
20 ﬁ:‘*-ﬂ___ﬁ“‘-.
e ™~
1.0 ] Mo o
0 - -
Static Pressure in Pa

500
400 \\\ =
00 | NN \‘ ‘\“\im_‘.\

\ N
200 \ \\

. \\\@(4@5 y\zéx\%o 3438

- --,/_'/'V\ VTR

100
80
60 T—
40 = S
2008
4] 2
0 10k 20k 30k 40
AirVolume in m3/h
Hz 63 125 250 500 1k 2k 4k 8k Overall
Lw (Lim}86 93 B89 88 86 83 80 77 97 dB
Lwi(A) 61 78 81 85 86 84 81 76 91 dB(A)
Lp(A) S50 67 70 74 74 73 70 65 80 dB(A)

* Sound pressure level @ distance 1m, Free Field

N

710 | 755 [ 810 | sS00

18x12)
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1 Model : WJ200-030HFC

1151 motor : 3 kW( 4 Hp.)

Output Voltage : 3 Phase, 380-460v.50/60Hz. (ﬁ%@guéuﬁsﬁﬂmﬁ‘l)

1 J o o as
ﬁ]u@ﬂﬂﬁmﬁﬂ%\‘l MHIVITUVUIINIZUND

= o @ = a d oo
ﬁﬂj\‘]ﬁ']ﬁ'ﬁﬂﬁ']_lLlﬁ'ﬂﬂﬁgllﬂﬂwlﬁ']u?'i\??‘lﬂﬂi] 183 SBA-A 63 YDIVUTHN Kruger

' v i £
(W3 0FUDUMALUI) N 4 YUUDITIWTINAAN AW IvazBuaae 111

25mm Deflection Type

Rated Load 4SR;__;‘ring Dimension {mm}
Model : aled |Free Height/| Spri
ey e (kg | (bS] | tkgimm) cpt.-Heisg;ht g.urfg 3
1 g SBA-AO3 3 | 88 012 o5 @A | MI0x 25
SBA-AG4 2N 68 .16 % 351 | M10x25
" ? e [t;j) SBA-A05 5 sl 0120 25 @51 | M10x 25
a1 cg_ = SBA-AG T < T o @51 | M10% 25
® 5 B SBA-ACS 8 | 175 | 032 5 @51 | MI10x 25
=32 e SBA-A10 10 %20 | 040 % B 51 | MIDx25
- [-ﬁ 1 SBA-A13 13\, /3856 | 052 5 @51 | MiOx 25
L innaananann SBA-A16 16 \[\E5.2 ($85%1 95 @5 | MI0x 25
\ % | SBA-A20 2004 430 ‘pao o 951 | M0« 7?8
SBA-AZ5 25 550 1,00 a5 751 | MIOx25
| sBA-As2 320704 1,28 o5 @a1 | MI0x 25
- SBA-A40 407 188 180 o5 @51 | MI0x 25
o, XA SR SBA-AS50 50 110] Zoa %5 @51 | MI0x25
@I’( @}\) o la sBA#63 | 637 fags | 253 % @5 | MI0x25
= SBA-AS0 a0 | 176 3.20 8 @51 | M10x 25
e B, ¢ SBA-A100 100} 220 400 95 @51 | M10x 25
83 SBA-A125 | 125 1975 500 5 @5 | M0 28
SBA-A160 | 160 | 382 640 5 @51 | MI0x25
SBA-AZ00 - | 2007 | 40 500 %5 @51 | MI0x 25
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