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Wutichai PITUKLERDKUL* ¥ Piya JARASMATUSORN:

Environmental Wind Tunnel System for an Overseas Japanese Company

by Sadayoshi TAKAHASHI, Fuminori ETO, Hideaki FUEKI, Wutichai PITUKLERDKUL, & Piya JARASMATUSORN

This wind tunnel system, initially developed for domestic use, had been equipped at an overseas Japanese company facility under a
“full turnkey” contract. After reviewing simulation test results according to precision requirements (airflow distribution at the main
outlet in particular), decision was made to manufacture and construct the system locally. Favorable airflow performance test results,
upon completion of the system, indicated that the wind speed distribution at the 3.0 m section of the main nozzle outlet was below 3%,
while the same at the 1 m section of the secondary nozzle outlet was below 1%. These test results confirmed that the precision in air-
flow distribution was fully adequate. It is expected that this system, an outcome of Ebara’s wind tunnel expertise and airflow simula-
tion technology accumulated over many years, will be further developed and see more use in the international market.

Keywords: Wind tunnel, Environmental, Main fan, Settling chamber, Contraction nozzle, Airflow simulation, Airflow performance, Airflow distribu-
tion precision, Sun-light system, Overseas operation
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Table 1 Genaral dimensions and aerodynamic specifications of
wind tunnel

AL, RBIRERZ MR ZFELEZET L2DTI I
B2 W& d %0 I WMWY 7> 7 v
Type of wind tunnel Vertical opening Gottingen type
2. HiaBtE WL mm Fol 25850 x 47 5900
Axial center dimension Long axis  Short axis
2-1 RO E AW B XN
" Main nozzle Secondary nozzle
SRR R AR, BREEZEF, B KR GR IS ThEK presa
ENTBY, FERETH L IR, T2 b, N4 Contraction ratio 42 67
HWEH mm i 8 000 x £ 8000 i 8 000 x £ 4700
Test section dimensions |  Width — Length Width  Length
' . e g ot JEL ) ) 0100 km/h : 3% | 06100 km/h : 3%
© BUKIBEIR ) > 8= — R AT AR : o o
o ’ H - Wind control 09 G) 09 G)
: [ RV AT AHSERIET  Hoal= -
REN RS T TR RE m/s 0~362 0~472
A we s _ § - o s Velocity ’ ’
i fi] HERY AT NRIEHAGEE T Y
JNEZITNV—T HoA % £30%LF £ 10%UF
** EBARA (THAILAND) LIMITED Velocity distribution Within Within
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Fig. 1 Overall diagram of wind tunnel configuration
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Table 2 Fan and motor specifications

LG HEB il 10 325 JTB
Type of axial flow fan Single stage axial flow fan
14 mm
~ Outlet diameter 2400
& 5 JR m/s 1960 822
=~ Quantity Main nozzle | Secondary nozzle
#
H;f,jj P 111 122
ressure
e SR E R
Type Three phase induction motor
~ \/E V
% § Voltage 380
& = ) kW 50
e Output
I i 1 ) 7 2K A VN—=ZZ & 2 |l ik A
Speed control INV. speed control
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Photo 2 Sunlight test in factory
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Fig. 3 Each X-section wind velocity component versus
the nozzle exit flow velocity
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Fig. 4 Test result of airflow velocity distribution
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Photo 4 Wind condition in testing room
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Fig. 5 Test result of airflow temperature distribution
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