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Introduction and Operations
e The Stephen F. Austin State University (SFASU) shock tube is a
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t — experiment time

* Venting, vacuuming, and diaphragm replacement is then done. Total
process takes 30-45 minutes depending on mixture being tested.

* Shock tubes can generate repeatable conditions of elevated
temperature and pressure after the reflected shock while maintaining
quiescent flow [2].

e Shock tubes for research of chemical kinetics in extreme conditions

bursting-diaphragm type with an all stainless steel construction. The 4 =
tube is comprised of two sections, the driver and driven section, Test Conditions: ==
separated by a diaphragm. > t~1-5ms
e The driver section is pressurized until the diaphragm breaks. The TSP foﬁjgtoniK
sudden change in pressure sends a shockwave through the driven i
section and reflects off the end of the tube creating the desired test .
region of high temperature and pressure (Ts, Pc). E""ans,oh w ol . Finished Steel Tubes
p We Projected CAD Model of Shock Tube in Laboratory
 The speed of the incident shockwave is measured using calibrated 4 > X —shock
fast-acting pressure transducers in series. This speed is used to e fengin
determine test conditions, labeled as T. and P in above image, from
Rankine-Hugoniot 1D shock relations [1]. .Driver Sectiop \ Driven Section Dilir;:‘:)vsatlilcs
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Comparing 3D Printed and Fabricated Steel Flanges Machine Drawings

Future Applications and Experiments

have been used for decades in various applications at other
institutions [3-5].

* Design of the SFASU shock tube is complete and manufacturing is
underway as of Spring 2021

Configuration and Dimensions

* Bursting diaphragm type

* Pocket-flange design to allow for concentricity through entire tube
e 2.14 m Driver and 4.28 m Driven Section lengths

 8.75 cm inner diameter throughout entire tube
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Diaphragm Loader:

* Breech-loading mechanism |

* Replace diaphragm between .
each experiment

Driver Section (2.14m)

o

3D Printed Diaphragm and Shock Tube Replica

* |Initial tests will consist of light emission of simple hydrocarbons to
validate with known kinetics mechanisms

More advanced diagnostics are being developed to measure species

CAD Model of Shock Tube Assembly in Laboratory Space °
| profiles through reaction, example work from author shown here [6]:

* Blue data trace shows
pressure measured in a
typical shock tube experiment
from sidewall location — note
initial and reflected shock

Example Data

H,/O,, ¢ = 1, 98% Argon at 1185 K, 13.06 atm
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Mixing and Vacuum System
Plumbing manifold used to generate
mixtures for study and to vacuum
down tube between experiments

Helium Supply and Vacuum
Helium driver gas plumbing with
connection to vacuum system
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Pocket-flanges for all connections

Time Interval Measurement

Piezoelectric pressure transducers
measure shock velocity for given
o Rankine-Hugoniot shock equations
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