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Introduction

ANALYTICAL MECHANICS ASSOCIATES

Test Facllity

Background: AERACEPT (AErosol Rapid Analysis Combined Entry Testing In the PlasmatronX, a 350 kW inductively-coupled plasma torch
Probe/sonde Technology) i1s a developing technology designed to enable in- facility developed by the Center for Hypersonics and Entry Systems Studies
situ aerosol particle sampling and analysis in a small spacecraft mission at the University of lllinois at Urbana-Champaign [2].

envelope. By integrating a passive aerosol sample collection system into a 1 Capable of long test durations (hours).

probe’s thermal protection system (TPS), this technology removes the need for 1 Supports CO, as a test gas — Representative for Venus.

heat shield separation and active descent control (parachutes, gliders, etc.)
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Fig. 4: Sample PlasmatronX Test Article (Left) and Test
Condition Envelope (Right) [3]

Fig. 1: AERACEPT Technology Concept Diagram Test Conditions
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Motivation: The proposed technology employs the TPS material 3D Carbon- Performed trade study to determine ideal @ ——
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1) Test 3D/CC at conditions that a) Expose test articles to conditions

change for a small spacecraft more than 5 mm of material TeSt ArthIeS

Venus entry. recession at the stagnation-point. Testing two 17 Iso-Q article
| | | a) Predict measured through-hole designs:
2) Validate material recession diameter change to within 50%. 0 Open Article — Coupon has
predictions of 3D/CC samples with | _ _ 0.4” diameter through-hole.
and without through-holes. b) Predlct- measu.re(.:l stagnation-point - Closed Article — Coupon has

recession to within 0.5 mm. two thermocouples at bondline. |3D/CC Coupon EDM3 Graphite Holder

Non-Oxidizing TC (Type S)

a) Predict maximum temperatures of

| | | the 3D/CC backface to within 10%. Comparing collected test data
3) Validate both heating and cooling o to simulation for objectives:
b) Predict time for the 3D/CC

backface to drop below 1000 K to
within 20 s.

Mission Concept

predictions of 3D/CC samples. ) CT Scans — Goal 2.a

J Laser Scans — Goal 1.aand 2.b

] TC Data — Goals 3.aand 3.b Fig. 6: Test Article Configurations — Open
. - (Top) and Closed (Bottom).

High Temperature TC (Type C)

AERACEPT Is being evaluated against Heat Pulse Science Target
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