f

Aerosol Collector Pyrolyser

Titan Conference
16 April 2004

. i
C';.- esa—ielf\f:nzz-?f):ll HNIE=mEEO Aerosol Collector Pyrolyser !



_-_,.—-—
e | AISA
ACP Science Team

* Principle Investogator: G. Israel
e Service d'Aéronomie du CNRS, F-91371 Verrieres le Buisson, France

« Team Members:
— M. Cabane, J-F. Brun
» Service d'Aéronomie du CNRS, F-91371 Verrieres le Buisson, France
— H. Niemann, S. Way
 NASA Goddard Space Flight Center, Greenbelt, MD 20771, USA
— W. Riedler, M. Steller
e Space Research Institute, A-8010 Graz, Austria
— F. Raulin, D. Coscia

« Laboratoire Interuniversitaire des Systemes Atmospheériques (LISA), Universités Paris
VIl et Paris XII, Créteil, France

@ esa—ielf\f:rilzz-?f):ll HIIE=mEIEO Aerosol Collector Pyrolyser ’



‘-_.———
e | o AISA
Science Objectives

e determine the chemical makeup of the
photochemical aerosol in Titan's low
stratosphere

e research for the relative abundances of
condensed organics down to the upper
troposphere
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o AISA
Methodology

e Collect the aerosols and condensates
during descent and prepare the collected
matter (by evaporation, pyrolysis and gas

oroducts transfer) for analysis by the

luygens Gas Chromatograph Mass

Spectrometer (GCMS)

* Aerosols will be collected in two regions of
the atmosphere : first between 135 and 32
km, and then between 22-16 km
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System Diagram of the ACP
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GT: Gas Tank TCOH: Oven Heater Temperature
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G : Cate Valve Motor FTCJ: Cold.Junction Temperature
GVM: Gate Vale Mechanism PTBP : Base Plate Temperature
OH: Owven Heater PTPM: Pump Motor Temperature
HY..HP..: Heater PTV2: V2 Temperature
ITL : Internal Transfer Line PTVT: VT Temperaiure
ov: Oven PS: Oven Pressure Transducer
P1: ACP/GCMS Isolation Valve PPTL: PTL Pressure Sensor
Pl Ouilet Isolation Valve HSC:  Hall Sealing Cover
Pi: Gas Tank Isolation Valve GVHO : Gate Valve Hall Opened
PTL : Product Transfer Line GVHC Gate YValve Hall Closed
PU: Punip Unit FHI: Filter Hall In
PM : Pump Moior FHO:  Filter Hall Out
GRS Ground Retention Svsiem PNHI1-3 : Pump Motor Hall 1-3
5C: Sealing Cover GRIHI1-2 : Gate Vale Motor Hall 1-2
SCH Sealing Cover Heater
ST: Sampling Tuhe
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VT: Vent (Purge) Valve
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=== Flight Configuration ALISA

Sample Inlet

A pump unit is used to force the gas flow through

a filter which has a thimble-like shape. In its sampling

position, the filter front face extends a few mm beyond
the probe fore dome, thus being at a temperature very
close to the ambient Titan atmosphere
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= ACP-GCMS Coupling ~L15A4

¥ Products are carrled to the GCMS
using labeled nitrogen (°N,) as the

| carrier gas to avoid unwanted secondary
i' i ‘ reactions with Titan's atmospheric nitrogen
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Descent Sequence
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The pyrolysis furnace contains a heating element
which can heat the filter and hence the sampled
aerosols to 250°C or 650°C
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