NAL TR- 67

UDC 533.9

WL 22 5 i 45 40 BF 7€ 7 it 4

TECHNICAL REPORT OF NATIONAL AERGSPACE LABORATORY

TR-67

T AREEE MR

HEBE--BRER

1964 4£ 4 B

it 28 W M % AT
NATIONAL AEROSPACE LABORATORY

This document is provided by JAXA.



TR-35

TR-36

B =8

R OB (1D
—HBHREE ORI & 2t~

An Investigation of High Speed-Axial Flow

~ Compressor (II) ’ ’
—Design and Over-all- Performance of
a Single Stage Axial Flow Compressor—

HBR MBI L 2REMMEDER

Studies of Surface Heat Transfer Using
a Hypersonic Shock Tunnel

TR-37T Studies of the Flow in a Low Pressure

TR-38

TR-39

TR-40
TR-41
TR-42
TR-43

TR-44

TR-45
TR-46

TR-47

TR-48
TR-49

TR-50

TR-51
TR-52

TR-53

Hypersonic Shock Tunnel Using an
Electron-Densitometer

EFERD & 3 IelatAr RN B 7 A IR D
Bk :

Strength of Rotating Discs of Brittle
Material like Cast Iron

EaETREROME (B 18D
—ZDHERRIZE LIFTEERTO

HEDEUNBE—

A Study of High Intensity Combustor -(I)
—TIts Qualitative Analysis—

TN SR L ERREEIZOWT

Repeated Load Testing Facility for Full-
Scale Aircraft Fuselage Structures

A B DBTE '

Calibration of Radiometer

FEHEREOMRMEL T DRE

A Similar Solution of Unsteady Laminar
Boundary Layer and Its Stability
Characteristics

HEHERIZI T DEBEE DR Z1Z2WT

On the Effectiveness of Control Surfaces
in Supersonic Flow

I DRBRZOT

RAFEDRE AR B O FIHER) -

Some Notes about the Effect of Tunnel
Configuration and Testing Technique on
~Compressor Cascade Performance

BEAME (X2 ADx=0 ORfEFE:

A Nuinerical Method for the Eigenvalue
Problem (A% Ap)x=0

EoBEARESBIZEE 4 2 — @i

On the Vibration Analysis of Aircraft
Wings

FHMR ORI R T 23 )4 VD
JIDRE

Influence of Coriolis’ Force on the Burst
of Rotating Disc of Cast Iron

BRI IR 5 BE e

Effects of Surface Curvature on Laminar
Boundary-Layer Flow

EE T AR OB 7E. (D)

An Investigation of High Speed Axial
Flow Compressor (1)

BB X 2 W 5 RE R oo B ERS
O ERS:

Numerical Method for Boundary Value
Problems of Partial Differential Equa-
tions by ‘Boundary Contraction

N OB EE RO HIfEE S

Human Control Ability of the
Statically Unstable System

RR i EkEs o B

Thermal Characteristics of
a Pabble-Bed Heater .

R OIEERAEE (5 18D
—Bh 7\ & TUAERE O AT & B & —

Thermal Characteristics of the Unsteady
Flow through a Circular Pipe whose
Temperature depends on Time and Flow-.
Directional Distance only

&

19634 1 A

19634 1 H
January 1963

19634 2 H

1963 4 2 J

19634 2 B
1963 4F 2 A
19634 7 A
19634 2 A

19634 2 A

19634E 4 A

19634 6 H

19634 8 A

19634 8 A
19634 9 A

19634 9 A

19634 9 A
196348 9 A

1963410 H

S
Do o

Hme

AR IE
Al B —
7o Hh 3%

-

-

fn@|E B,

gl

B g Fl —

Isamu WADA

% 1k o A5,

K& AHE,

Fll#& A

-

Ry
W

bl
Zm

BY
b
=
'
=

*
[

| 57

B Dot

|
B

B EMAR
OEE

M=

L7 -

This document is provided by JAXA.

& 3 i

il NS

N B A

E-#
BH
Gifad
R3S

=}

| A

W JER

& FF X HE

Sy B e
e
oF AR



75X e R AR O SN
# L 8 B M X Bv™

Characteristics of a Vortex Stabilized

Plasma Generator

By Kenji INOUE and Shigeaki NOMURA

The purpose of this work is to determine the performance characteristics of a
vortex stabilized plésma generator designed as a heater of a hypersonic wind tunnel.

The voltage vs. current characteristics was examined and an energy balance
was presented:.from which the enthalpy increase of gas and energy conversion
efficiency were determined.

For this generator, the arc current ranged from 100 to 500 amperes and
chamber pressure was adjusted between 1.1 and 2.0 atm. ., using nozzle throat
diameter 3,5,7 mm and electrode gap 3,5 and 7mm. The maximum enthalpy
throughout the experiment was 2086.cal/g using argon as working gas at the flow
rate of 0.57 g/sec for 5 mm diameter nozzle and 3 mm electrode gap. However,
in order to obtain the maximum enthalpy for larger current and mass flow range
than now examined, the nozzle diameter and electrode gap may be increased.

The temperature distribution in the plasma column was determined by spectro-
scopic method and the energy involved in the plasma column was compared with
the value obtained from the heat balance. The maximum temperature was
17,300°K on the center line of the column at the position 3 mm downward from
the nozzle exit.

The electron-ion temperature relaxation was discussed to know if the plasma

jet blown out from the generator was in a state of equilibrium.
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