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Task
Human factors assessment has been
completed as a matter of verifying that 1
or 2 crew members can transform and
adapt the interior space of the ECLSS
module from Phase 1 to Phase 2; Phase
2 to 3; and 3 to 4.
The assessment has been completed
based on the unsuited 5th percentile
female and 99th percentile male. This
has been accomplished after the creation
of the 3D model of the ECLSS module
and its interior components.



Lunar Base

ECLSS Module



Transformation 1:

Phase 1 to Phase 2 is the 
removal of the 1st bed bunk 

and installing 3 water  
processor (WP) pallets.



Transformation 2:

Phase 2 to Phase 3 is the 
removal of the 2nd bed bunk 

and installing 1 SA pallet, 
and removal of the galley (G) 

pallet and installing the 
oxygen generator (OG) pallet.



Transformation 3:

Phase 3 to Phase 4 is the 
addition of UP and BP 

pallets.
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Creation of 3D Models from 2D Schematics



Phase 1 Phase 4

ISSUES SPOTED | Hatch Clash with ECLSS Pallets & Tanks



ISSUES SPOTED | Hatch Clash with ECLSS Pallets



1ST MOVE: Modify Tank Arrangement



1ST MOVE: Modify Tank Arrangement



1ST MOVE: Modify Tank Arrangement
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RECOMMENDATIONS:
1. Rearrange the position of the tanks to permit the hatches to open and close 

sliding behind the tanks. 
2. OR Create custom shape water, nitrogen and oxygen tanks to fit the area 

allocated and optimize volume usage.
3. Design a bi-folded hatch that can open without obstructing nearby 

compartments.
4. Consider extending the length and the diameter of the ECLSS module.



Bi-folded Hatch Concept



backfront

3D Model ECLSS Pallet | Handle Positions Based on Original Clip Orientation



ECLSS Pallet Handle Positions Based on Human Factors Assessment

01 02 03 04



ECLSS Pallet Fits Through



1. Install rollers at the bottom of the ECLSS pallets for easy transport from its initial 
placement.

RECOMMENDATIONS:



Transformation 1:

Phase 1 to Phase 2 is the 
removal of the 1st bed bunk 

and installing 3 water  
processor (WP) pallets.



Transformation 1:

Phase 1 to Phase 2 is the 
removal of the 1st bed bunk 

and installing 3 water 
processor (WP) pallets.



Transformation 1:

Phase 1 to Phase 2 is the 
removal or stowage of the 

1st bed bunk and locating 3 
water processors (WP) 

pallets.

Transformation 1:

Phase 1 to Phase 2 is the 
removal or stowage of the 

1st bed bunk and locating 3 
water processors (WP) 

pallets.
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Bed

Transformable Furniture 
BedBed-

Transformable Furniture Transformable Furniture Transformable Furniture 
BedBed-> Desk 

Transformable Furniture 
> Desk > Desk -

Transformable Furniture Transformable Furniture Transformable Furniture 
> Desk > Desk -> To go

Bed Desk To go

24in

46
.2

4i
n

30in 29.5in



Transformable Furniture Transformable Furniture 
Bed

Transformable Furniture 
BedBed-
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> Desk > Desk -
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1. Utilize transformable beds with similar width dimensions as the ECLSS pallets in order to 
maintain an adequate width and clearance of the pathway.

RECOMMENDATIONS:



Temporary Ramp



1. A ramp between modules is needed to transport the components from module to 
module.

RECOMMENDATIONS:

































1. Install rollers at the bottom of the beds for easy transport from its initial placement.

RECOMMENDATIONS:



































1. Utilize a dolly to move the ECLSS pallets and the beds from module to module. The dolly must be able 
to hold the total weight of the components through a cot-type system to evade crew injury.

RECOMMENDATIONS:



Transformation 2:

Phase 2 to Phase 3 is the 
removal of the 2nd bed bunk 

and installing 1 SA pallet, 
and removal of the galley (G) 

pallet and installing the 
oxygen generator (OG) pallet.



Transformation 2:

Phase 2 to Phase 3 is the 
removal of the 2nd bed bunk 

and installing 1 SA pallet, 
and removal of the galley (G) 

pallet and installing the 
oxygen generator (OG) pallet.







Transformation 3:

Phase 3 to Phase 4 is the 
addition of UP and BP 

pallets.



Transformation 3:

Phase 3 to Phase 4 is the 
addition of UP and BP 

pallets.



Transformation 3:

Phase 3 to Phase 4 is the 
addition of UP and BP 

pallets.

Transformation 3:

Phase 3 to Phase 4 is the 
addition of UP and BP 

pallets.















1. Rearrange the position of the tanks to permit the hatches to open and close 
sliding behind the tanks. 

2. OR Create custom shape water, nitrogen and oxygen tanks to fit the area 
allocated and optimize volume usage.

3. Design a bi-folded hatch that can open without obstructing nearby 
compartments.

4. Consider extending the length and the diameter of the ECLSS module.
5. Install rollers at the bottom of the ECLSS pallets for easy transport from its initial 

placement.
6. Utilize transformable beds with similar width dimensions as the ECLSS pallets in 

order to maintain an adequate width and clearance of the pathway.
7. A ramp between modules is needed to transport the components from module 

to module.
8. Install rollers at the bottom of the beds for easy transport from its initial 

placement.
9. Utilize a dolly to move the ECLSS pallets and the beds from module to module. 

The dolly must be able to hold the total weight of the components through a cot-
type system to evade crew injury.

ALL RECOMMENDATIONS:
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Technical Drawings | Under-floor Construction
ITERATION 1 



Technical Drawings | Under-floor Construction
ITERATION 2 

Adjusted according to the floor compartments
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Technical Drawings | Floor Compartments 
(Storage & ECLSS)



Creation of Images | Representation of Systems in Mockup 
(Nors Tanks, Rodnik Tanks, Stowage bags, Avionic Systems)



Contact VendorsContact Vendors
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Research Material Suppliers/Selection of Materials
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