NAL TR-198

UDC 533.6.013.12:
533.692

WL 22 5 17 £ BF 52 P B

TECHNICAL REPORT OF NATIONAL AEROSPACE LABORATORY

TR-198

F=o BT 2 BEO B0 EHE

ABKx-AH#ER

1970 £ 5 B

A Sl A T A

NATIONAL AEROSPACE LABORATORY

This document is provided by JAXA.



TR-176

TR-177

TR-178

TR-179

TR-180

TR-181

TR-182

TR-183

TR-184

TR-185

TR-186

TR-187

TR-188

BT

ik MR O R OIRBHZ DT
(1) BEEREK REERLOCRESH

il
On the Vibration of Turbomachine Blades
(I) Natural Frequency Mode and Stress
Distribution

BEfkosr v b 2—5 O IKRE XHHOHEE
—HEE L NLE — ST X B REBE—
Thrust Magnitude Control of Solid Rocket
Motors
—Characteristic Analysis and Small
Motor Tests—

HEBRKOTHIBEER Y 52 5 “KER M
B OBRHEEAY M) v 7 RIZNT A LE

Necessary Conditions for the Optimal
Weighting Matrices of Quadratic Perfor-
mance Index to Maximize the Measure

of the Contrallable Set

F7urYDEERT IV —¥ 3 YORlE
easurements of Transient Ablation of

Teflon
Q%ELU iRz 3V 5 B D #R

Measurements and Analysis of Atmo-
spheric Turbulence over the Suzuka

EHHIC R 2 KEIEEHEHORE
—%HE7 7y 7 OBFE() —
Unsteady Surface Pressure on an Oscillating
Aerofoil at High Mean Angles of Attack
with Special Reference to Stall Flutter

ﬁﬁﬁ@db%ﬁ@ﬁﬁk’)w‘f
On the Natural Vibration of Plates Re-

strained at Several Points
%%%%%ﬁﬁWH%W%EKOHTD¥&
—BMoH % ¢ v BEEH—

Experimental Investigation of Strength of
Axial Flow Compressor Blade Root
—Pin Joint Lug having Clearance bet-
ween Pin and Pin Hole—

An Inproved Method of Designing and
Calculating the Minimal Wave Drag
Configuration by Supersonic and Moment-
of-Area Rules

FRP u¥y b/ —X 32—V O FAGERIC

& % nEER
Thermal Characteristics of FRP Rocket

Nosecone

a4y oy MERAGSREBET v 7 - OB

The Analysis Transmission-line Rocket
Antennas

T — VIR E A IR KRB ST O R
A Magnetic Attitude Measuring Instrument
Applying the Holl Effect

ﬁﬁ@lﬁmﬁﬁﬁ/*4D®T%%ﬁ$§
lysis of the Anisoelastic Errors of a
Floated Single Degree of Freedom Inte-

grating

2 &

19694 7 A

196947 B

1969 7 A

19694 8 A

19694 8 7

19694E 8 H

196949 H

1969429 F

1969410

1969411 H

19694212

196912 A

19704 1 §

c3
&

ot
B

m m
AR

-

o
B
\okac
St

NI & K B

iz
R OBEHXE,

Kenneth K.

NI 8 —,

-

-

SHium

F2f WHEE
Kb ERROF

RE2r
LR RN )y

-

HE>
&
BEH
oF ot

This document is provided by JAXA.

py ol
B-H
o4
(ue=ly

R
2
et
Rk

Yoshikawa

= B & 7]

H
B F¥
C )
o RE

239

BH
ot
W



K=o BT T 2RO BMLDORE'

M oE R ox*ex B F OB

A Calculation of the Profile Drag of Airfoils at Low Mach Numbers

By Toshio KAWASAKI and Yoji ISHIDA

A method for calculating the profile drag of airfoils at low Mach numbers is presented.
In this method the calculated or experimental pressure distributions on airfoils must be given
in advance. The method consists of 1) calculation of laminar boundary layer by Thwaites’
method, 2) prediction of instability point by Schlichting-Urtich’s correlation curve, 3) predic-
tion of transition point by Granville’s correlation curve, 4) calculation of turbulent boundary
layer by Head’s method, and 5) calculation of wake by means of the Squire-Young relation.
The procedure that predicts the instability point first and then predicts transition point seems to
bemore reasonable from the physical point of view.

In this method, an approximate treatment of laminar separation bubbles which occur near

the leading edge of airfoils was also studied.
ble, at least to the ‘‘short bubbles’.

It was shown that an approximation is reasona--

Profile drag has been calculated by this method for several airfoils at various lift coefficients
and Reynolds numbers. Comparison of the results with available experimental data show good

agreement.
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