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ISS EXISTING HARDWARE, IMPLEMENTATION PARTNERS & HARDWARE PROVIDERS 

CASIS strongly encourages prospective proposers to learn about the availability and capability of flight hardware 
and integration services by directly communicating with the implementation partner and the CASIS Operations 
team (opsinfo@iss-casis.org).   CASIS encourages proposers to initially see if the desired 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 prospective proposers determine 
relevant options for on-orbit investigations. Answers will appear on the CASIS website at http://www.iss-
casis.org/Opportunities/Solicitations/FluidDynamics2015/FAQ.aspx. However, CASIS will not post answers that 
would jeopardize intellectual property or proprietary information.  

 

 

Implementation Partner for Flight Experiments 

ZIN Technologies:  
 
ZIN Technologies, Inc. is an experienced AS 9100 implementation partner that can provide advanced engineering 
services, systems design, and test and evaluation services; support safety testing and certification; and complete 
ISS payload development and integrations services. ZIN’s in-house mechanical manufacturing facility can 
produce concept, breadboard, prototype, and ground/flight hardware. ZIN technicians are certified based on 
NASA standards for cabling, soldering, staking components, and conformal coating.  
 
ZIN Technologies Contact Information  
Carlos Grodsinsky, Ph.D., Vice President, Technology  
Email: grodsinskyc@zin-tech.com  
Phone: (440) 625-2239  
www.zin-tech.com 
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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 11 manually operated test vessels that vary in geometry.  The test vessels 
for the original experiments contain silicone oil that varies in viscosity ranging from 2-20 cSt. The volume of 
silicone oil contained by each vessel also varies from approximately 21-54cc.  Each unit consists of an acrylic 
vessel containing both a fluid reservoir (for fluid storage during launch, stowage), and a test chamber with a 
unique capillary geometry of interest to the researcher.  For test operations, the fluid is pumped in between 
reservoir and test chamber via a piston, manually rotated by the 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., 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 can then be used to improve center-of-mass predictions and minimize propellant usage. The science 
data is recorded using a high-definition camera. The experiments are carried out on the Maintenance Work Area 
on the ISS. 

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

 

               

 

 

 

 

 

 

 

 

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


 
 

 
 

3 

Constrained Vapor Bubble (CVB) 

The CVB hardware consists of a suite of two remote controlled modules operated in the Light Microscopy 
Module on the ISS.  The CVB has a quartz couvette that is heated and cooled to simulate a fin heat pipe in 
microgravity. The two remaining operational modules (30mm and 40mm) would need some refurbishment to 
again be flightworthy. CVB-2 was designed to determine the overall stability of a complex (~94% Pentane/ 6% 
Iso-Hexane) fluid, the fluid flow characteristics, the average heat transfer coefficient in the evaporator, and heat 
conductance of the constrained vapor bubble, under microgravity conditions, as a function of vapor volume and 
heat flow rate.  CVB-1 was pure (99.5 pentane). A new experiment could choose to employ other fluid 
compositions. CVB-1 with pure Pentane demonstrated that the wickless design operates at higher temperatures 
(more efficient in microgravity) than on earth.  Mixed fluids expand the options to optimize wickless heat pipes.   

http://spaceflightsystems.grc.nasa.gov/SOPO/ICHO/IRP/FCF/Investigations/LMM/CVB/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://spaceflightsystems.grc.nasa.gov/SOPO/ICHO/IRP/FCF/Investigations/LMM/CVB/
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The Observation and Analysis of Smectic Islands in Space (OASIS) 

The OASIS system was developed to study structures and dynamics of freely suspended liquid crystals and other 
colloidal materials. Major components include temperature controlled liquid crystal (any other colloidal 
materials) deployment chamber, color macro video system, color video microscope to study detail structures of 
sample materials, spectrometer for spectrum analysis to verify layer thickness of the sample, and 5 sets of 
exchangeable 2 Terabyte hard drives for video and data storage. The sample chamber is preferentially designed 
to study very thin liquid crystal bubble films.  The chamber is under a temperature-controlled environment, 
variable intensity sample illumination system, controlled air jet needle system (up to 150 sccm), pico liter liquid 
droplet dispensing system, a 1 mm gap electrode for 2 KHz AC and DC Electric field up to 90 V, 1 mm gap, and 
temperature field gradients up to 50 °C for thermocapillary studies. As OASIS was designed as an integrated 
component system, the sample chamber can be modified easily to study bulk 3D colloidal suspensions.  
 
http://spaceflightsystems.grc.nasa.gov/SOPO/ICHO/IRP/MSG/OASIS/ 
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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 to take pictures of test tubes that can be mixed with a magnetic stir-bar before their 
contents begin evolving in microgravity.  Scientists are investigating the behavior of colloids on the space station 
to model gases and liquids, and to create colloidal crystals which are valuable on their own, while also providing 
a parallel understanding of the behavior of atoms. 

The BCAT hardware can be used for many macroscopic studies of colloids.  For example, BCAT-3 was the first 
experiment to use 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 not only large enough to scatter or diffract light that is visible to a camera (as well as the naked eye) 
as images or colors, but also large enough to slow down the dynamics to speeds that allow photographing the 
phase separation of samples over a period of weeks. 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

http://blogs.nasa.gov/ISS_Science_Blog/2013/04/17/post_1350402527420/
http://spaceflightsystems.grc.nasa.gov/SOPO/ICHO/IRP/MWA/BCAT/
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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 COTS micro-slide (borosilicate capillary vial) with a 0.7mm x 
0.7mm cross-section, a 0.15mm wall thickness and 50mm in length.  The capillary tube contains approximately 
24.5 µl of fluid.  For the original experiments the fluid consists of an aqueous solution of 0.52% volume fraction 
particles, 8 mM SDBS (sodium dodecylbenzenesulfonate, a surfactant), and deionized water.  The particles are 
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 likely can be used in InSPACE.  The vial assembly is manually 
inserted into the coil assembly and 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 
0-2,700 A/m with a frequency of 0.66 Hz to 25 Hz. 

http://spaceflightsystems.grc.nasa.gov/SOPO/ICHO/IRP/MSG/InSPACE/ 
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Shear History Extensional Rheology Experiment (SHERE) 
 
SHERE is designed to perform rotational shearing and axial stretching of viscous fluid samples at different rates. 
SHERE can investigate a controlled preshear history (from no preshear to very strong preshear) for a specified 
period. Then shear flow is halted and followed by exponentially increasing the elongation profile axially to the 
polymeric liquid. The SHERE hardware consists of the tool box for storing on orbit checkout and operational 
tools, the interface box for the power distribution and data acquisition, the keyboard for the data entry and 
experiment control, the rheometer for fluid rotation and stretching, and the camera arm for the observation of 
the shape of the fluid filament.  Fluid modules are used to store the test fluids.  The original SHERE experiment 
utilized a viscous non-Newtonian polymer, a dilute solution (0.025 wt.%) of a narrow polydispersity high 
molecular weight polystyrene dissolved in oligomeric styrene oil, but other fluid samples could be utilized. The 
volume of each SHERE fluid sample module is 0.42 ml (10 mm diameter x 5.3 mm long).  Up to 25 “filled” fluid 
modules and 1 “dry” fluid module can be stored in the Fluid Module Stowage Tray. The Tray is designed to be 
stored inside CGBA (temperature-control facility on ISS) during flight operations, if cold storage is needed. The 
data is recorded on DVCAM and Excel files can be downlinked after each experiment run. The experiment is set 
up and run by astronauts in the Microgravity Science Glovebox. There is no commanding from the ground. 

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

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

    
 
 

 

 

 

 

 

 

 

 

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

	ISS existing Hardware, IMPLEMENTATION PARTNERS & HARDWARE PROVIDERS

