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First Wind Tunnel Test Facility in India
by Sadayoshi TAKAHASHI, Hideaki FUEKI, Takamichi SONOBE, & Masashi KORETAKE

Ebara has delivered the first environmental wind tunnel to a Japanese company in India under an EPS (engineering, procurement,
and supply) contract focusing mainly on facility design and equipment supply. The scope of delivery includes the general design of the
aerodynamic wind tunnel/environmental installation (except for the building, measuring instruments, air conditioning facilities, and on-
site construction) and the supply of equipment. A Géttingen type wind tunnel with high operational efficiency has been delivered; fillet

type contraction nozzles have been used to ensure proper and adequate airflow around test objects. The fillet type contraction nozzles
allow reducing the power consumption by 25% or more compared to our conventional Gottingen type wind tunnels. The main nozzle
velocity has been increased by 4% or more by using performance data obtained from other recently delivered wind tunnels and incor-
porating design improvements. For the capacity of the wind tunnel delivered to India, the main nozzle (W2.9 m x H2.2 m) and the sec-
ondary nozzle (W2.05 m x H2.05 m) provide maximum nozzle outlet velocities of 136 km/h and 171 km/h, respectively.

Keywords: Wild tunnel, Aerodynamic wind tunnel, Environmental installation, Nozzle lifter, Settling chamber, Contraction nozzle, Géttingen type
wind tunnel, Boundary layer control (BLC) system, Airflow distribution accuracy, Power consumption reduction
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Fig. 1 Vertical circulation wind tunnel
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Table 1 Outline dimensions and aerodynamic specifications
of the wind tunnel

PGS HemG BTy F > 7 B
Wind tunnel type Vertical opening Gottingen type
O mm Feiih 25925 x 41 7000
Axial center X X
i f Long axis Short axis
dimensions
ES 9% B AN
Main nozzle Secondary nozzle
ft
Contraction ratio 42 67
fﬁﬁl@] #8000 x & 8050 58000 x 4750
est section - .
4 X Width Length Width Length
imensions
JEH A 06100 km/h : 258 | 0100 km/h : 25
Wind control (1.1 G) 1.1 G)
Ji#E  m/s 0~378 0~475
Velocity (km/h) (0~ 136) 0~ 171)
o AN 0,
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yeoaty Within Within
distribution
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Photo 1 Shop assembly of wind tunnel ducts
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Photo 2 Shop test of the main fan
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Table 2 Fan and motor specifications
A BB 3% SR b
Fan type Single stage axial flow fan
74 mm
SJaE x 2 | Outlet diameter 2400
Fan Jis m®/s F 1960 B0 822
Capacity Main nozzle | Secondary nozzle
EJ) kPa 111 122
Pressure
e SRR R
Motor type Three phase induction motor
EE OV
415
B X 2 Voltage
Motor W kW
Output 150
[ EE R 2 | A N — 1T & B Il )
Speed control Inverter speed control
25 HN
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Table 3 Nozzle lifter specifications

FRBRIR 4 11 SR — AR R EE B
Servo reduction gears drive type
supported at 4 points on the test bed

A
Nozzle lifter type

FREEE N mm

Lifter dimensions W3910 > D3575 x H3200

ABEATE KN

Hoisting load 30
AMAME—2 mm
Lifting stroke 2620
—
FRER S 920

Lifting time
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Photo 3 General view of assembly of the nozzle lifter
and secondary nozzle
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Photo 4 Lower part of the nozzle lifter (1)
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Photo 5 Lower part of the nozzle lifter (2)
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Fig. 2 Airflow velocity distribution test results (Main nozzle)
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Fig. 3 Airflow velocity distribution test results
(Secondary nozzle)
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Photo 6 Smoke test conditions
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