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Abstract: This study was undertaken to determine the feasibility of conducting environmental 
chamber tests on the physical processes which occur when a solid rocket motor exhaust 
mixes with the ambient atmosphere. Of particular interest was the interaction between 
hydrogen chloride, aluminum oxide, and water vapor. The program consisted of three 
phases: (1) building a small rocket motor and using it to provide the exhaust species in a 
controlled environment; (2) evaluating instruments used to detect and measure HCl 
concentrations and if possible determining whether the HCl existed in the gaseous state or as 
an acid aerosol; (3) monitoring a series of 6.4-percent scale space shuttle motor tests and 
comparing the results to the environmental chamber studies. Eighteen firings were conducted 
in an environmental chamber with the initial ambient relative humidity set at values from 29 to 
100 percent. Two additional firings were made in a large shed, and four were made on an 
open concrete apron. Six test firings at MSFC were monitored, and the ground level 
concentrations are reported. Evidence is presented which shows that the larger Al2O3 (5 to 
50 micrometers) particles from the rocket motor can act as condensation nuclei. Under 
appropriate ambient conditions where there is sufficient water vapor this results in the 
formation of an acid aerosol. Droplets of this acid were detected both in the environmental 
chamber and in the scaled shuttle engine tests. 
 

Limitations: APPROVED FOR PUBLIC RELEASE

Description: Final rept. 1 Jul 1973-30 Jun 1975

Pages: 115

Report Date: SEP 1976

Report Number: A965920

Keywords relating to this report:
COMBUSTION PRODUCTS

CONDENSATION NUCLEI

CONTAMINATION

ENVIRONMENTAL TESTS

EXHAUST GASES

HYDROCHLORIC ACID

HYDROGEN CHLORIDE

INSTRUMENTATION

PARTICLES

SOLID PROPELLANT ROCKET ENGINES

SPACE SHUTTLES

TEST FACILITIES

WATER VAPOR

  Adobe PDF - $26.95

  Printed Format - $29.95

Please check the box for the 
format you wish to order.

Shipping Terms
About Electronic Delivery

 Email This Abstract

 « Back to search 

 

Home  | About Us  | Contact Us  | View Cart  | Customer Service  | Shipping Terms  | Advanced Search  | Privacy Policy  | Restrictions on PDF Usage  

© 2001-2008 Storming Media LLC. All rights reserved.

Home About Us Contact Us View Cart My Account FAQ 

Page 1 of 1Studies of the Exhaust Products from Solid Propellant Rocket Motors - Storming Media

12/29/2008http://www.stormingmedia.us/96/9659/A965920.html?searchTerms=Aluminum~oxide


