Development Requirements for the
Exploration PLSS (xPLSS) Thermal Loop Filter
[bookmark: _GoBack]The fluid thermal control loop and auxiliary thermal control loop contain multiple filters including the Thermal Filters (F-448/F-548), which are used to scrub precipitates and biofilms from the cooling loops in order to protect components that may be sensitive to such contamination.   The F-448/F-548 filters are comprised of multiple machined piece parts to create the filter housing as well as the removable pressure cap assembly to allow for the thermal filter cartridge replacement.
Functional Requirements for the Thermal Loop Filter Cartridge:
1) Due to interfacing hardware made of titanium and avoiding galvanic coupling of these metals, the filter cartridge shall be manufactured with alloys of high nickel content and the use of stainless steel is not permitted. 
2) The filter cartridge shall provide filtration to 25 micron absolute/10 micron nominal with sizing to meet the pressure drop requirements. 
3) This filter must also be interchangeable within the filter housing without tooling.
4) The filter cartridge shall utilize dual elastomeric seals. 

Primary Performance Requirements for the FSA: 
1) The filter cartridge shall have an operation life of at least 150 hours. 
2) Useful life of the filter cartridge shall be 15 years minimum.
3) The pressure drop across the filter cartridge shall be no great than 0.12 psi at the beginning of life. 
4) The filter cartridge shall meet the Outer Mold Line (OML) and dimensions listed below in inches:

Operating Conditions:
1) The thermal filter shall be compatible with clean Source water as described in the table below:
Source Water Key Attributes
	Property
	Requirement

	Iodine and Iodine
	1 – 4 ppm (parts per million)

	Total Silicon
	< 500 ppb (part per billion)

	Chlorides
	< 500 ppb

	Particulate
	NOTE 1

	TOC (Total Organic Carbon)
	< 600 ppb

	Bacteria
	NOTE 1
NOTE 2


NOTE 1: Particulate shall be controlled by an affiliate point-of-use (meaning point of interface with the hardware) filter to an equal or better level than the hardware particulate cleanliness.. When bacterial control is required, the point-of-use filter shall be 0.2-micron maximum particulate rating. The point-of-use filter should be changed out periodically based on number of days in use and/or amount of water passed through it. The frequency of change-out should be established for the water processing system used.
NOTE 2: There is no pass/fail requirement for bacterial levels. This information is for reference only.
	Reference JSC 66695 Table 7.3-2 - Iodinated Water Quality Requirements for EMU Flight Hardware.

2) The thermal filter shall be compatible with Contaminated Source water as described in the tables below:
Water Processor Assembly Sourced Contaminants
	Property
	Requirement or Range

	pH
	(report)

	Conductivity (micro-Siemens/cm)
	(report)

	TOC (Total Organic Carbon)
	(report)

	Aluminum (ppm)
	< 0.1

	Nickel (ppm)
	< 0.1

	Calcium (ppm)
	< 0.1

	Ammonium (ppm)
	< 0.1

	Sulfate(ppm)
	< 0.1

	Chloride (ppm)
	< 0.1

	Silicon (ppm)
	2.0 – 4.0

	Methyl Sulfone 
	0.09 – 0.11

	WPA IRA-67 Extract (Multifiltration Bed resin) (ppm)
	0.5 – 2.5

	WPA DMSD (dimethylsilanediol) (ppm)
	10.0 – 20.0



ISS EMU Transport Water Loop Contaminants
	Property
	Range

	pH 
	5.5 – 7.5

	Conductivity (micro-Siemens/cm)
	40 - 60

	TOC (Total organic Carbon)
	5.0 – 10.0

	Aluminum (ppm)
	0.2 – 0.6

	Nickel (ppm)
	1.0 – 2.0

	Ammonium (ppm)
	2.0 – 4.0

	Sulfate (ppm)
	2.0 – 4.0

	Silicon (ppm)
	1.0 – 2.0

	Iodide (ppm)
	0.5 – 1.5



3) The thermal filter shall be compatible with silver at concentrations of 0.3 - 1ppm on influent feedwater.
4) The thermal filter shall be compatible with Iodine at concentrations of 1-4ppm on influent feedwater.
5) The thermal filter shall be designed to withstand a Maximum Design Pressure of 20 psid and Burst pressure of 50 psid. 
6) The thermal filter shall operate in all orientations regardless of g-field. 
7) The thermal filter shall operate after stowage and exposure to a pressure environment ranging from 0 to 15.2 psia. 
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