NAL TR-157

Wi 22 B

- TECHNICAL REPORT OF NATIONAL AEROSPACE LABORATORY

J

TR-157

BB EREEIC & 5 EEE
R 48 T T L D E BRI BTZE

e B BAES

1948 & 6 H

I o I AR A

NATIONAL AEROSPACE LABORATORY

UDC 533.6.011.55
533.6.071.8
533.6.08

FC P #R A

This document is provided by JAXA.



BE H 8 &

TR-136 Nearly-Free-Molecule-Flow icki0 249 7 1967425 8 B # ¥, L ABF S

1 AR I
Experimental Study of an_Orifice-Type

Pressure Probe in Nearly-Free-Molecule

Flow
TR-137 %, BRE&HEMOHRE (1) 1967426 A Bl HE — ¥ # —
On the Natural Vibration of Plate-Beam B OR#

Combination Structures (1)

TR-138 ZEFFIROEFESIZDOWT 1967427 B ¥ § .
Deﬂectﬁn Anag&lxs of Variable Thickness & X8, R

Cantilever Plate

TR-139 % RBEEERN~) 275 @ﬁ%@&ﬂ%«mw % 196748 B HiXHE B
ol S B —RIEEE 0 D%

Optimal Vertical Descent Procedure with
Partial Power of Multi-Engined Helicop-
ters

—The Case of Rejected Take-Off—

TR-140 JiMic X 557 bk 1967498 BEH B —, FEHRE
Streamline-Curvature Approach to Duct ’
Flow Problems

TR-141 7%ﬁ7xﬁﬁ£k;%¥ﬁ%ﬁm®fﬁ% 196742108 Ji & 46 BF
2T
Semi-Monocoque Structures Solved Nu-
merically by the Matrix Force Method

TR-142 ﬁ%ﬁﬁﬁ&v&%%%ﬁi/i7ﬁﬁiﬁ 19674108 48 O — i, 38 )il 3B H:
Experimental Studies on Some On-Off NE A N BB
Attitude Control Systems Using a Dynarmc =T o
Model
TR-143  EA AL D— KRR O 196748108 K| AW, A B
Experimental Studies on the Primary Zone R, AHERERS
of High-Intensity Conbustors I o R
Tmm;HWMWﬁ%h& 1967411 # @, H kg
—52 O EE 0)3?“»“ -
lranment Heat Transfer through a Thin,
Circular Pipe Due to Unsteady Flow in
the Pip-
TR-145  wory b B OB . 19674111 H & B
Study on the Heat Insulation Materials for
Rocket
TR-146 ¥§% Gy =2 & I /) B R i B | 19674:11 }J @gyﬁﬁ:Kﬁﬁtﬁ
%" ;1 5
btudy on the Miniature Type High o
Sensitivity *Accelerometer Using Semicon-
ductor Strain Gages
TR-147 BMko s v b E—5 0 ) XM ET 5 EEE 19685:2 8 ARNEX HREE
- D EERATHTH ‘ DrigE = of, A R B
=7 uRT Y PRANENS T A =Y
L DEE—
An Experimental Investigation of Heat
Transfer in the Nozzle of High-Alumi-
nized Solid Rocket
‘TR-148 %gﬁau.ﬁ;f#{@jﬁ‘éﬁw ib Y OB 19684£ 2 A \? g #iE MR
L N

—RHT7 T v & OBIFE(L)—

Optical Observation of the Separated Flow
around an Oscillating Aerofoil at High
Mean Angles of Attack with Special
Reference to Stall Fluter

This document is provided by JAXA.



EFHRERAEERC L 2B
B R O EBEATSE

- H e/ = B

Experimental Study of Low Density Hypersonic
Flow by Using the Electron-Beam Densitometry

By Isamu WADA and Kunio S0GA

Hypersonic low density flow has been investigated by wusing a shock tunnel and
electron-beam densitometers. The absorption and fluorescence methods of electron-beam densi-
tometry have been developed for flow measurement in the test section of the shock tunnel.
The present paper is summarized from experimental results presented in previous papers.?> 19,
m, 1)

A flat plate with a sharp leading edge is investigated in a hypersonic flow having a Mach
number of 6.5 and Reynolds numbers of 16000, 2000, 1000 per centimeter. The induced surface
pressures near the leading edge at small Reynolds numbers are significantly smaller than those
predicted by the strong and the weak interaction theory.

The hypersonic low-density wakes behind spheres 0.2cm and 0.395cm in radii and a
cylinder 0.195cm in diameter are investigated in detail. The radial density distributions across
the shock layer and the wake at various distances downstream from the spheres are measured
at free-stream Mach numbers of 7.35, 6.9 and Knudsen numbers (based on the radius of the
sphere and the diameter of the cylinder) from 0.056 to 0.25. Density distribution along the
stagnation stream line ahead of the cylinder are also presented in comparison with Bird’s
numerical results. The future problem of hypersonic flow in the region of transition from
free-molecule flow to continuum flow is discussed.
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Effects of Curvature on the Similar Struc-
ture and Turbulent Mixing of Two-
" dimensional Curved Jets
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