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Investigation of the Components of the NAL High Reynods
Number Two-Dimentional Wind Tunnel, Part I

Numerical Simulation of the Settling Chamber Pressure Control

Hitoshi MIWA

ABSTRACT

In order to predict the control characteristics of the settling chamber pressure of the NAL
Blowdown Type Two-Dimentional Transonic Wind Tunnel, which can be operated at high
Raynolds number up to 40x109, a numerical simulation was carried out. In addition to the conven-
tional operation of blowdown type wind tunnels, a new operational method which can be called
a “precharged operation” is adopted for the starting process in this wind tunnel. This method
makes the wind tunnel start with precharged air of nearly the same pressure as the operational

settling chamber pressure.
In this paper, the mathematical model for the wind tunnel and control system is described,

and the result of the simulation study is presented and discussed.
The result of the numerical simulation for the precharged operation are as follows.

1. In this control, the flow state in the wind tunnel changes moderately from an initial to a
steady state and the transient overshoot of the settling chamber pressure which is usually
observed in conventional blowdown wind tunnels, is not observed. Therefore the starting
time is shorter for this operation than the conventional ones.

2. As the amount of compressed air in the tank, which is wasted before the flow is established,
is smaller, the duration of the steady state is longer for the precharged operation than the
conventional ones.

3. Control characteristics of the settling chamber pressure in this type of operation is quite
satisfactory and predicted error of the control is within 0.3 %
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1
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brr i, BREFEU L THAESE O CEHREDORE
BEZONLY, CCTHESERETSKEMNS, 2
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g k’ 3.0mA ~V B &
5 k, kg, |8333cm/secmA |2 5cm  secmA
T, 0. 0053 sec im &
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Gn = A M\F, ﬁ(l+ 5 #)
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09 | hu | gy =dy,m, KL (2 )T (5-25)
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1. BEGFE
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)T
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K'Y be—THEK

(RFEMP) nr o | 19
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