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Figure 1.

Integrated Fecal and Urine Collecting and Storage Units






enters the phase separator where the air is centrifugally separated and
is drawn through the blower, bacteria-charcoal filter and is vented to
the cabin. The urine is pumped to a storage reservoir from which it

is metered into the processing subsystem.
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Figure 2. Exterior View - Water Recovery System
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Figure 3. Vacuum Distillation-Vapor Pyrolysis Water
Recovery Unit Utilizing Radioisotope Heat Sources

Figure 4. Interior View -Water Recovery System




The processing subsystem consists of an evaporator, pyrolysis
unit, condenser, condenser water pump, solids storage reservoir, and
controls. The waste liquid is metered into the evaporator by a solenoid
valve controlled by a liquid level sensor in the evaporator. The liquid
is heated to 48.9°C (120°F) by 210 watts of either radioisotopic heat,
electrical heat or waste heat and boils at the reduced pressure of
approximately 87.5 mm Hg (1.7 psia). The vapor is passed through a
superheating heat exchanger, which assures that liquid is not carried
with the vapor flow. The vapor then passes through the pyrolysis unit
where it is heated to 650°C (1200°F) in the presence of a ruthenium or
rhodium catalyst. The heat is supplied by radioisotope (see fig 5) with
an output of 70 watts. The impurities in the water vapor are catalytically
reduced and/or oxicized in the pyrolysis unit and are removed via the
vacuum vent in the condenser as the water vapors are liquified. Also,
any microorganisms in the vapor stream are incinerated, thus providing
a sterile vapor. The vapor is condensed at approximately 15.6°C (60°F)
which establishes a vapor pressure of approximately 13.2 mm Hg (1.26
psia). The vapor pressure differential between the evaporator and con-
denser is the driving force which causes the vapor to flow through the
subsystem. The water pump is activated by a timed cycle and draws the
water from the condenser. The positive displacement piston pump is
pneumatically powered from a regulated 90-psig oxygen source. The
oxygen is vented to the cabin after it is used to activate the pump; thus,
it is consumed by the crew and not wasted.

Figure 5. Radioisotope Cell
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Figure 6. Evaporation Unit
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Figure 8. Vacuum Distillation-Vapor Filtered Water Recovery System
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