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SANS: shoot neutrons from a neutron source at your sample and let the scattered neutrons hit you detector. by measuring the angles and using data analysis, can determine the structure of sample


Flow and Complex Fluids
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Flow-SANS and Rheo-SANS applied to soft matter
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in my mentors’ case, can use SANS to study the structure of complex fluids
complex fluids: fluids that change in viscosity and elasticity with respect to shear rate due to the way micro-structures in the fluid group together
i.e. when fluid at rest, micro-structures in green randomly grouped together; once starts flowing, they align and the viscosity decreases
everyday examples: shaving cream, ketchup, shampoo


Rotating Cylinder Rheometer Microfluidic Slit Rheometer

https://www.valleyvet.com/ct_detail.htmI?pgguid=e5 https://stock.adobe.com/search?k=spray
0f088f-f794-4a52-970b-d0676b9d3037
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in addition to using SANS to study the structure of complex fluids, can use a rheometer to study how shear rate affects viscosity
current rheometer is based on a rotating cylinder but the shear rates it provides aren’t nearly as high as shear rates that are found in many industrial applications such as needles and sprays
mentors now using a microfluidic rheometer in which the fluid flows through tiny slit under high pressure and high flow rate. doing so provides high enough shear rates for fluids with low-moderate viscosity
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consists of high pressure pump, two pistons, high and low pressure sensors that are monitored by an NI-DAQ board, two 4-way valves and four 2-way valves that are controlled by a Click Programmable Logic Controller (PLC), a reservoir, and the microfluidic SANS cell
real-life vs flow schematic
general flow
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control/monitor pump, controller on the screen, explain controls done manually
but wanted to automate so these commands should be given remotely from computer
also read in data – necessary for next step
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valves/pistons
constant flow in one direction, reverse flow – turn valves to negate, must be simultaneous
uses previous read data from pump: by constantly monitoring volume dispensed, can know when to turn valves on regular interval based on a working volume <= to volume of pistons
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pressure transducer manifold
sensors convert pressure to voltage
read pressure values for data and to protect/maximize
high vs low, drawbacks, turn valves
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devices to control relevant parts of my project
wanted to use python bc its easy to understand, but each device had own unique software
libraries: communication handle from each library
pymodbus: change and read the current states of valves
pydaqmx: read in voltage values that I would later convert to pressure values
gclib: give commands and read in data
other libraries: threading (threads) and time (sleep)
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in addition to automation, made a GUI to interact with pump
using Pythics: does the heavy lifting behind the scenes: connects xml (which builds the GUI) to py, controls feed into py file
explain each control and msg box


Conclusion

v'Communication with pump, valves, and pressure sensors
v'Utilizing volume dispensed data to turn valves
dUtilizing pressure values to turn valves

e GitHub: https://git.ncnr.nist.gov/jkrzywon/microrheosans
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*first three bullets* also add to the GUI to graph and save the pressure data
been uploading to github

https://git.ncnr.nist.gov/jkrzywon/microrheosans
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