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Vocabulary

• PMW-Plastic Melt Processor
• HMC-Heat Melt Compactor: Gen 1 and Gen 2
• TCPS-Trash Compaction Processing System
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What is TCPS?

What TCPS does:
• Compact
• Safen
• Shape

Why?
• Reduce the volume
• Handling/Storage/Jettison
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Plastic Waste Processor



The Four TCPS subsystems
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User feedback on system 

interfaces, usability, 

servicing, maintenance, 

and operation needs to be 

obtained under μg 

spaceflight conditions for 

verifying TCPS system 

design and validating the 

Concept of Operations

TCPS operation by ISS 

crew produced a minimum 

of 30 trash tiles.

TCPS was able to be 

cleaned and serviced 

within 5 minutes by ISS 

crewperson who recorded 

feedback on the processes.

Tile quality and stability
Breaking or crumbling of tiles and safety issues the 

tile removal are not reported by ISS crew

Demonstrate volume reduction and safening of 
trash 

10 returned tiles are within 20% of flight hardware 
ground test measured values for tile density and 

water activity.

OBJECTIVES SUCCESS CRITERIA

EFFLUENT MANAGEMENT

PRODUCT QUALITY

OBJECTIVES
SUCCESS CRITERIAOPERATION IN 

MICROGRAVITY

OBJECTIVES

SUCCESS CRITERIA
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TCPS Requirement Updates



Objective:  of the TCPS risk reduction activities at ARC is to understand the various TCPS operations to minimize and 
troubleshoot operational issues on the flight demonstration units.
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Risk Reduction Activities 

The risk reduction activity topics are:
• Different types of trash input types to include different 

trash batches (nominal, high liquids, high cloth, benign, 
hygiene, non-typical) 

• Different processing parameters (e.g. temperature and 
pressure)

• The processing of the trash batches with and without 
trash bags 

• The use of different trash bags
• Microbial studies of the processed tiles and of the 

hardware
• Tile densities, flammability, mechanical stability, water 

activity
• Trade studies to evaluate the equivalent system mass
• Processing of the gas effluents and methods for 

releasing them
• Processing of the recovered water and methods of 

recycling it
• Crew interaction
• Off-gassing of individual trash components
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Risk Reduction Activities: Trash Input

6.    Hygiene Items

7.    Non-typical Trash Batches

Objectives: To evaluate the processing of different trash batches

1. Nominal

2. High Liquid

3. High Clothes

4. Benign

5. Packing Foam

Additional trash batchesTrash batches = trash models

History
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Take aways:
• Compression pressure and 

tile density
• Trash batches types and tile 

density

Risk Reduction Activities: Trash output ( tile densities) 



Risk Reduction Activities: Trash output ( pictures) 



Risk Reduction Activities: Trash Processing ( Moisture Content) 
Theoretical values



ASTM 599-15 Total Evaporable Moisture 
Content of Aggregate by Drying

𝑝𝑒𝑟𝑐𝑒𝑛𝑡 𝑚𝑜𝑖𝑠𝑡𝑢𝑟𝑒 = 100
∗(𝑊𝑒𝑡 𝑚𝑎𝑠𝑠−𝐷𝑟𝑦 𝑚𝑎𝑠𝑠)

𝑊𝑒𝑡 𝑚𝑎𝑠𝑠
   Equation 1

TCPS Moisture Analysis Calculation

TCPS Risk Reduction Activity: Moisture Analysis Calculation



TCPS Risk Reduction Activity: Moisture Analysis Method
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Trash model example used for moisture analysis using heat 

and vacuum (photo credit NASA ARC)

Procedure:
Heat the trash batches  in the 
vacuum oven at 10mmHg  as 
follows:
• Record the mass
• Ramp to 50C for 5 hours
• Ramp to 100C for 24 hours
• Ramp to 150C for 24 hours.
• Record the mass after drying.
• Repeat the heating cycle until 

the mass is constant
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TCPS Risk Reduction Activity: Moisture Analysis Results

Maryatt, B., “Heat Melt Compactor (HMC) 8” Diameter Space Shuttle Trash Tiles,” NASA White Sands Test Facility (WSTF), Test 
Facility ID Number 13-14139, NASA Johnson Space Center, EC7, 03/13/13



White Sand Test 
Facility (WSTF) 
Off-gassing and 
Flammability 
Testing
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Ignition 
source
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TCPS Risk Reduction Activity: WSTF Flammability Test Results
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White Sands Off gas Test Results on HMC Gen 1 Tiles

Additional Work needed on TCPS tiles
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Conclusion and Future Works

• Tailor trash management 
technologies, in particular, 
trash compaction to the 
various space missions

• Higher compaction pressure yield denser tiles
• Different trash batch types directly relates to 

tile densities
• Flammability test on HMC Gen 1 tiles requires 

tiles to be stored in Nomex bag
• Continue working on Risk Reduction Activities
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