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MELTSS A

This paper explores the feasibilitgrRID RIGID/INFLATABUEaEé&E%anDULE |
theCygnus spacegyraiiorthrop Grumman Space SysteAlsraBpateales

This expandabl e mooilerSyeE g Hosl an experi mer
photbioreactors, and the necessary BLSS hardware, adding capability to~
the station.

Its scope is to evaluate the capability of carb@nWSeGE$ tREIGE,NE R/
HUMIDITY CONDENSATION, WASTE PROCESSING, WASTEW{#
PRODUCGTithe BLSS in conditions of microgravity.

Furthermore, it increases the habitable volume and intrdddesBinEelem
NATURAL BOND WITH THE dOME ®tABIBMGO s psychol oW

MELISSBNFERENCE 2022_7th EDITION 3 Concept Study of a BLSS Module for LEO, Cislunar and Mar



MELTSS A

FOUNDATION

The concept at its basisegtheon of bio

regenerative lifedgchespaired witlifeéhe

support systarstalled onboard of DSTVs or orbital
facilities, like the International Space Station [ISS], the
Cislunar Gateway stétinme Commercial Orbital
stations.
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MELTSS A
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PURPC

Thenaipurpossfthelabmodulsto
test in extendeckal conditionthe
potentighpabiliof biologicaystems
to improvair andwaterregeneration,
waste/wastewatecyclingandfood
productioonboard spacecrattith
limitecbr no opportunitgr resupply
fromexternegsources
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MELTSS A

MODULE OVE

Inourstudytheorigin&laskstructurefthemoduleadeemodifiaadtca
hybridigid/inflatabl#as$l modul&eepintpesamealimensiooscen
closecbnfiguratattaunchittaninternaboluna2 77,

Followitigesameninimalidesigphilosopbfitheoriginalygnysoject,
thestudgvidendd@moduladaptabitityhisspacecraft
Theressurizetbduleillbeequippadthaservicenodul&Mjorpower
angbropulsiemilartpCygneargepacecraft
Poweagenerati@yproviddd/twogalliurarsenidmlaarrayextendéaol

foumoduleschnsteanfthetwdlltrdlexarraysstalladlatesCygnus
toavoigeometirterferenaghihanflatabéhell

OncdockedthestatiortheSMvillprovidadditionadweiog r e e n h o U
systemanctoultbeuseadsathrusteiororbitainaneuveralaligpackup
energsourcmcasefanemergency
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U ATION

1 RIGID SECTION

A Pressurized Volume: 11.78 m3

A Life Support System [BLSS]

A Internal Thermal Control Systems & R3
A Water Recovery

A Waste & Wastewater Management

A Docking System

2INFLAT/AHETION

A Volume: 15.38 m3 [closed, unpressuriz
A 195.48 m3 [deployed, pressurized]

A Greenhouse Racks

A Greenhouse Centrifuge

A Photbioreactors

A Photosynthetic Lighting System

3 SERVICE MODULE

A Electrical Power System [PV Panels]
A Communications Systems

A RCS and Attitude/Trajectory Control
A Propulsion System

A Thermal Control

CONCEPT SK
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CONFIGUR/

OPEN CONFIGURATION AND INF

XIAAINAS

SPACE X FA[RiaY8 by SpaceX] CLOSED CONFIGURATION PLACED IN THE SPACE X FAIRING
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INTERNAL CONF

This configuration oftgrisnaal

degree of adaptataitigs can be

easily removed and changed depending
on the mission and the specific function
assigned to the module.

The configuration proposed shows the
adoption of four dacbklé&ldable

racks for aeroponic system and

mi c r o a lbigreaet@mth p hot o
LED lighting panels in between,
providing the necessary amount of light
to activate the biosynthesis process.
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