Designing a Hypersonic Ludwieg Tube f

Motivation / Investigation of Existing Pipes Test Section Calculation: Shock Propagation

« For the in-house code,
known variables are: gas type, tube fill pressure, tube fill temperature, target

2 e . Mach number, fill tube diameter, and test section diameter

- Pipes and connectors from the previous hypersonic shock tunnel facility used S = H T - connector [\_;- / t.o calculate: upstream (fill tube? Mach number, test sectioh total PrEssure, test
. . _ . - Driven _ section total temperature, test section total enthalpy, test section velocity, test
in the 80s in the AERB basement are investigated. ~ o E section Reynolds number, and test time,

based on Ludwieg tube shock loss, the isentropic relationship in the nozzle area

ratio, Davis and Gwin’s test time theory [3], and losses due to the normal shock [4].

« Preliminary design of an interchangeable shock tunnel (shock tube + Ludwieg
tube) for future hypersonic tests has been conducted, focusing on cases for
Mach 5-10 using a Ludwieg tube configuration (driven tubes only).

* Pipes are made of moly steel (potentially 4340), pressurized up to 5000 psi for

the driver section and 3000 psi for the driven section, and integrated with
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