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Enlargement of operation envelope of the NAL 1.27m hypersonic wind tunnel
—Representation and application of statistical uncertainty

Shinji NAGAT*, Shoichi TSUDA*, Tadao KOYAMA*, Noriaki HIRABAYASHIY,
Hideo SEKINE* and Koichi HOZUMI*

(National Aerospace Laboratory, Wind Tunnel Technology Center, Hypersonic Wind Tunnel Group)

Abstract

The Mach 10 nozzle of the National Aerospace Laboratory ¢ 1.27m hypersonic wind tunnel was calibrated at lower
total temperature conditions which gave us reduction of thermal load of the facility and the lowest total pressure

(P0=1.0MPa) operation. Repeatability among multi point calibration tests and non-liguefied flow were examined by

statistical uncertainty assessment of measured Mach numbers.

Enlargement of the Re number range, rednction of

total temperature about 100K and heat up time of the air heater were successfully attained. Represented statistical

uncertainties of flow conditions clearly show that the NAL 1.27m tunnel has better flow uniformity than that of the

ABRDC VKF-C unnel.
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T0(°C)

Nozzle
Mach No.

=0 HOERE1.27m. v/ 10 BROELELE

Tunnel AEDC NAL
Type Continuous | Intermittent, 30 or 60 seconds, 4 times a day
Re(105%/m) 2.7 1.0 2.0 3.0 4.3
PO(MPa) 4.1 1.0 2.4 3.8 5.8
TO(K) 1000 930 970 980 1020
+50 +50 =40 -20,+50
Mach No. 9.94 9.46 9.55 9.65 9.6%
+=0.11 +0.04 +0.03 +=0.03 +0.03
Pstatic +=8.1% +=2.7% +23% | +£2.2% +1.9%
Qdynamic +=5.7% +=2.8% 4= 2.4% +=2.3% =+2.0%
Ppitot +=5.7% +2.0% +=1.7% +=1.7% +1.5%
Flow Angle +0.12° +0.18 +0.17 +0.16"
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