
General Disclaimer 

One or more of the Following Statements may affect this Document 

 

 This document has been reproduced from the best copy furnished by the 

organizational source. It is being released in the interest of making available as 

much information as possible. 

 

 This document may contain data, which exceeds the sheet parameters. It was 

furnished in this condition by the organizational source and is the best copy 

available. 

 

 This document may contain tone-on-tone or color graphs, charts and/or pictures, 

which have been reproduced in black and white. 

 

 This document is paginated as submitted by the original source. 

 

 Portions of this document are not fully legible due to the historical nature of some 

of the material. However, it is the best reproduction available from the original 

submission. 

 

 

 

 

 

 

 

Produced by the NASA Center for Aerospace Information (CASI) 



R
F

i

OPERATIONAL 11MRIENCE IN THE LANGLGY EXPANSION TLS
WITH VARIOUS TEST GASES

W

By

Charles G. Miller

May 13, 1977

(NASA-Thl-2-7454 5 )	 OP ERACICNAL EXPERIENCE IN
N79-121 C5

THE LANGLBY EXPANSICi' TUEE 1411H VARIOUS TEST
1 GASES	 (NASA)	 3	 p	 HC	 A02/1-IF	 AC1	 CSCL	 14E Unclas

63/09 535117
j
j

Backup Document for AIAA Synoptic Scheduled for
Publication in the AIAA Journal, February 1978

ry

Aero-Space Technologist
Entry Gas Dynamics Group
Aerothermodynamics Branch
NASA Langley Research Center

j Hampton, Virginia 23665

1

I

s

C -



SYNOPTI C BACUP DOCIII?"ENT

This document is made publicly available through the NASA scientific
' and technical	 information system as a service to readers of the cor-

responding "Synoptic" which is scheduled for publication in the foi-
° lowing	 (chocked)	 technical	 journal of the American Institute of

Aeronautics and Astronautics.

G.1	
AIAA ,Journal, February 1978'

Journal of Aircraft

_ J ournal of Spacecraft	 Rockets
'a

,Journal	 of Nydronautics
4
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of an investigation in text, 	 tabular, and graphical	 forRi.	 It is
neither a long abstract nor a condensation of a full	 length paper,
but is written , by the authors with the specific purpose of presep6ing
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OPERATIONAL EXPERIENCE IN THE LANGLEY EXPANSION TUBE
WITH VARIOUS TEST GASES 	 EDITORIAL

DEPARTMENT

Charles G. Miller*
NASA Langley Research Center

Hampton, Virginia 23665

A resume' of operating experiences with the Langley Expansion Tube

is presented. The driver gas was unheated helium at a nominal pressure

of 5000 psi (34.5 NIN/m2 ) and the majority of the data presented herein

are for air and carbon dioxide test gases. The primary purpose of these

data is to illustrate the effects of various parameters on quasi-steady

test flow duration, as well as free stream and post-normal shock flow

conditions. The present discussion shows that the Langley Expansion

Tube is an operational facility capable of producing good quality, highly

repeatable, quasi-steady flow for test times sufficient to establish flow

about blunt axisymmetric and two-dimensional models. Due to the capability

of testing with arbitrary test gases, a wide range of real-gas, hypersonic-

hypervelocity flow conditions may be generated. However, for a given

test gas, the range of operating conditions producing useful flow is

shown to be rather limited; hence, the facility yields a given flow con-

dition for a given test gas, and variation in flow conditions comes about

by using different test gases.

Index Category: Nozzle and Channel Plow, Supersonic and Hypersonic Plow

Presented as paper at the AIAA Ninth Aerodynamic Testing Conference,

Arl' t	 Texas June 7-9 1976ing on,

*Hero-Space Technologist, Entry Gas Dynamics Group, Aerothermodynamics

I
!E	 Branch, Space Systems Division. Member AIAA.
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