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ISS EXISTING HARDWARE, IMPLEMENTATION PARTNERS, AND HARDWARE PROVIDERS 

CASIS strongly encourages offerors to learn about the availability and capability of flight hardware and integration 

services by directly communicating with an Implementation Partner—a commercial service provider 

experienced in payload development and integration—and the CASIS Operations team 

(ops@ISSNationalLab.org). Implementation Partners can be a key ally to support and facilitate the 

translation of ground-based research to flight experiments. CASIS encourages offerors to first determine 

whether available hardware can be utilized in its current form before investigating modifications. The CASIS 

Operations team is available to answer questions by email and/or to facilitate pre-submission discussions to help 

offerors determine relevant options for in-orbit investigations. Answers to questions will be posted on the CASIS 

website at http://issnl.us/nsf1. However, CASIS will not post answers that would jeopardize intellectual property or 

proprietary information. 

Current ISS facilities that may support research in the area of transport phenomena are provided below. A complete 

list of available ISS facilities can be found here: 

www.nasa.gov/mission_pages/station/research/browse_facilities. 

ISS National Lab Implementation Partners are an important resource, and many provide multiuse facilities that may 

accommodate custom equipment. For more information on Implementation Partners, visit: 

www.issnationallab.org/implementation-partners. 

For additional information on executing research onboard the ISS, reference the NASA researcher guides at: 

www.nasa.gov/mission_pages/station/research/researcher_guide. 
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ISS National Lab Facilities for Fluid Dynamics Research 
(Images courtesy of NASA Glenn Research Center) 

 

Capillary Flow Experiment-2 (CFE-2)  

 

The CFE-2 hardware consists of a suite of 11 manually operated test vessels that vary in geometry. The test vessels 

for the original experiments contained silicone oil that varied in viscosity ranging from 2 cSt to 20 cSt. The volume 

of silicone oil contained by each vessel also varied from approximately 21 cc to 54 cc. Each unit consists of an 

acrylic vessel containing both a fluid reservoir (for fluid storage during launch and stowage) and a test chamber 

with a unique capillary geometry of interest to the researcher. For test operations, the fluid is pumped in between 

the reservoir and test chamber via a piston, manually rotated by a crew member, and controlled via manually 

manipulated valves. Modification of the test liquid and fluid volume is possible. In addition, it is also possible to 

design and build new units with a similar configuration, (i.e., a test chamber and fluid reservoir) to explore capillary 

forces in complex containers. For example, a chamber and test fluid could be developed as a rapid prototype to 

determine the global equilibrium criteria for propellant storage tanks in commercial satellites. This information 

could then be used to improve center-of-mass predictions and minimize propellant usage. The experiments are 

carried out on the Maintenance Work Area on the ISS, and the science data is recorded using a high-definition 

camera. 

 

https://www1.grc.nasa.gov/space/iss-research/mwa/cfe/  

Project Manager: Robert Hawersaat Robert.w.hawersaat@nasa.gov 
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Binary Colloidal Alloy Test (BCAT)  

 

The BCAT experiment hardware enables researchers to study colloidal systems with the help of a 12 Mp Nikon 

D2XS digital camera that takes pictures of test tubes that can be mixed with a magnetic stir-bar before their 

contents begin evolving in microgravity. Scientists are interested in investigating the behavior of colloids on the 

ISS to model gases and liquids and to create colloidal crystals, which not only are valuable on their own but also 

provide a parallel understanding of the behavior of atoms.  

 

The BCAT hardware can be used for a variety of macroscopic studies of colloids. For example, BCAT-3 was the 

first experiment to leverage the size advantages of colloids, which can be used as model atoms, to systematically 

and precisely locate the critical point in a colloidal system and characterize the behavior around it. These larger 

particles are large enough not only to scatter or diffract light that is visible to a camera (and the naked eye) as 

images or colors but also to slow down the dynamics to speeds that allow photographing of the phase separation of 

samples over a period of weeks.  

 

http://spaceflightsystems.grc.nasa.gov/SOPO/ICHO/IRP/MWA/BCAT/ 

Project Manager: Ronald Sicker Ronald.j.sicker@nasa.gov 
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Investigating the Structure of Paramagnetic Aggregates from Colloidal Emulsions (InSPACE)  

 

The InSPACE hardware consists of the vial assembly, coil assembly, optics assembly, light box assembly, and 

avionics assembly. The vial assembly consists of a commercial off-the-shelf (COTS) micro-slide (borosilicate 

capillary vial) with a 0.7 mm x 0.7 mm cross-section, a 0.15 mm wall thickness, and a length of 50 mm. The 

capillary tube contains approximately 24.5 μL of fluid. For the original experiments, the fluid consisted of an 

aqueous solution of 0.52% volume fraction particles, 8 mM SDBS (sodium dodecylbenzenesulfonate, a surfactant), 

and deionized water. The particles were ellipsoid (2:4) polystyrene beads. A wide variety of alternate size capillary 

vials can be accommodated in the vial assembly, and modification to the vial assembly is possible. Alternative 

fluids and colloidal suspensions have already been flown in other investigations and can likely be used in 

InSPACE. The vial assembly is manually inserted into the coil assembly and is easily exchangeable. Science data is 

collected using two Hitachi HV-C20-S4 CCD cameras and an LED light source located in the light box assembly. 

The data is recorded on DVCAM and Hi-8 tapes. The avionics assembly is capable of supplying a steady or pulsed 

magnetic field ranging in intensity from 0 A/m to 2,700 A/m with a frequency of 0.66 Hz to 25 Hz.  

 

http://spaceflightsystems.grc.nasa.gov/SOPO/ICHO/IRP/MSG/InSPACE/  

Project Manager: Nancy Hall Nancy.R.Hall@nasa.gov 
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ISS National Lab Facilities for Combustion and Thermal Transport Research 
(Images courtesy of NASA) 

 

Combustion Integrated Rack (CIR)  

 

The CIR is an ISS facility specifically designed to support the investigation of combustion physics; however, its 

unique capabilities extend its range of potential investigations to additional research areas. The facility features a 

large 105-liter combustion chamber that provides containment of up to 5 atmospheres. The test chamber is 

supported by an array of facility-provided diagnostic cameras, a collimated laser illumination source, and analog  

and digital I/O lines. The facility also provides ISS nitrogen and optional gases from replaceable pressurized gas 

bottles. The available data connections include: 

 

• Internal 100 Mbps LAN  

• ISS High Rate, Medium Rate, Video D/L, and Command uplink  

 

https://www1.grc.nasa.gov/space/iss-research/iss-fcf/cir/  

Project Manager: Robert Corban Robert.R.Corban@nasa.gov 

 

CIR Combustion Chamber 
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Advanced Combustion via Microgravity Experiments (ACME)  

 

ACME is the first gaseous combustion project planned to operate in the Fluids & Combustion Facility (FCF) 

Combustion Integrated Rack (CIR). This hardware can assist in research that helps improve understanding of 

materials flammability, combustion at lean fuel conditions where both optimum performance and low emissions 

can be achieved, flame stability and extinction limits, soot control and reduction, oxygen-enriched combustion 

(which could enable practical carbon sequestration), and the use of electric fields for combustion control.  

 

https://www1.grc.nasa.gov/space/iss-research/iss-fcf/cir/acme/ 
 

Project Manager: Lauren Brown Lauren.Brown@nasa.gov  

 

The main system diagnostics include:  

• Macro-observation  

• Color cameras  

• Hi-bit multispectral camera  

• Low light level UV camera  

• White light LED illumination  

• Radiative emissions  

• Photomultiplier tubes  

• Chamber pressure measurements  

• Chamber temperature measurements  

• Flame temperature measurement  

• Thermocouples  

• Thin filament pyrometry  

• All data downlinked using CIR facility  

 

Applications:  

• Study materials flammability characteristics  

• Improve combustion performance  

• Reduction of soot emission 

 

 
ACME Unit Chamber Insert 
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Burning and Suppression of Solids (BASS) Hardware  

 

This hardware is capable of supporting the burning of solid fuel samples such as waxes, fabrics, and plastics of 

various sizes and shapes. The ISS crew mounts samples to a holder within the flow duct. The samples are ignited 

via a hot wire igniter of various designs including those embedded into the sample. The airflow through the flow 

duct is controllable up to approximately 40 cm/s. This hardware is capable of burning gases such as pentane, 

methane, and propane. The gas flow rate is controllable up to 500 sccm. A video camera provides an edge view of 

the sample along with telemetry, including air and gas flow rates. A Nikon D300 camera provides a top view of the 

sample and is capable of being programmed to acquire a set of images or video. The crew can also control the 

acquisition of images.  

 

https://www1.grc.nasa.gov/space/iss-research/msg/bass/  

 

Project Manager: Robert Hawersaat Robert.w.hawersaat@nasa.gov  

 

 
BASS Hardware Unit 
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Coarsening in Solid Liquid Mixtures (CSLM) Experiment  

 

CSLM can be used to process low melting point alloys and other systems that sinter at low temperatures. This could 

include (unpressurized) sintering and compaction of polymeric materials as well as metals. CSLM can also be used 

as a small chemical reactor for many systems that react safely at these temperatures. The hardware has fast 

quenching capabilities as well.  

 

The heating system consists of two disc resistance heaters and one ring resistance heater, which are utilized to 

evenly heat the samples to a desired temperature (e.g. 185°C). Four resistance temperature detectors (RTDs) are 

installed in the sample holder to accurately measure the temperature of the samples. An over-temperature 

thermistor is mounted on the sample holder so power to the heaters can be cut if the temperature exceeds the 

threshold.  

 

Project Manager: Robert Hawersaat Robert.w.hawersaat@nasa.gov  

 

https://www1.grc.nasa.gov/space/iss-research/msg/cslm/ 
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Solidification Using a Baffle in Sealed Ampoules (SUBSA) Furnace  

 

The SUBSA furnace can be used for semiconductor crystal growth and is capable of reaching temperatures 

approaching 800°C. Investigators can send commands to the experimental unit to change temperatures, melt times, 

and other factors that affect processing of the sample. The “baffle” in SUBSA allows for additional control and 

suppression of the melt motions near the growing crystal-melt interface, beyond what is accessible through reduced 

gravity alone.  

 

https://www.nasa.gov/centers/marshall/news/background/facts/SUBSA.html  

 

Project Manager: Steve Roy Steve.Roy@msfc.nasa.gov 
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Pore Formation and Mobility Investigation (PFMI) Furnace  

 

The maximum temperature of PFMI is limited (130°C), so the range of melts that could be accommodated by new 

investigators is limited to low melting point systems. PFMI could be of use for projects involving bubble/drop 

dynamics associated with moving solid interfaces.  

 

https://www.nasa.gov/centers/marshall/news/background/facts/PFMI.html  

 

Project Manager: Steve Roy Steve.Roy@msfc.nasa.gov 
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