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Human Factors Assessment

Interior ECLSS module | Transformation from Phase 1 - 4
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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
210 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.




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.




Creation of 3D Models from 2D Schematics




ISSUES SPOTED | Hatch Clash with ECLSS Pallets & Tanks
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Phase 1 Phase 4



ISSUES SPOTED | Hatch Clash with ECLSS Pallets




1ST MOVE: Modify Tank Arrangement




1ST MOVE: Modify Tank Arrangement




1ST MOVE: Modify Tank Arrangement




HORIZONTAL

VERTICAL




HORIZONTAL

VERTICAL




RECOMMENDATIONS:

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

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

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

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



Bi-folded Hatch Concept
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3D Model ECLSS Pallet | Handle Positions Based on Original Clip Orientation
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front back




ECLSS Pallet Handle Positions Based on Human Factors Assessment
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RECOMMENDATIONS:

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



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.










FUNCTION

TASK

' SUBTASK |

SUBTASK

POSITION/MOTION

REMOVAL
of bed bunk #1

INSTALLATION
of water processor (WP) pallets
#1, #2, #3

NUMBER

 NUMBER |

A01.1 Unlock module door
A.01 Module entry A.01.2 Open door
A01.3 Lock door opened
A.02 Uninstall bed bunk #1 A.02.1 Unscrew furniture from the wall
A.03.1 Pull-out furniture perpendicular to wall
A.03 Remove bed bunk #1 from module
A.03.2 Slide furniture parallel to wall, out of the module
B.01.1 Unlock module door
B.01 Module entry B.01.2 Open door
B.01.3 Lock door opened
B .02 Insert WP # into Module B.02.1 Push WP #1 along the corridor
B.03 Locate WP #1 B.03.1 Insert WP #1 in place towards wall
B.O4 Install WP # B.04.1 Bend down towards connectors box
. B.04.2 Connect ducts
. B.05.1 Stand up
B.05 Module exit
B.05.2 Walk out of module
B.06 Insert WP #2 into Module B.06.1 Push WP #2 along the corridor
B.0/ Locate WP #2 B.07.1 Insert WP #1 in place towards wall
B.0OS Install WP #2 B.08.1 Bend down towards connectors box
. B.08.2 Connect ducts
. B.09.1 Stand up
B.09 Module exit
ve e B.09.2 Walk out of module
B.10 Insert WP #3 into Module B.10.1 Push WP #2 along the corridor
B.11 I e WP #3 B.11.1 Bend down towards connectors box
. B.11.2 Connect ducts
B.12 Install WP #3 B.12.1 Bend down towards connectors box
) B.12.2 Connect ducts




Transformable Furniture
Bed-> Desk -> To go

Bed Desk To go



Transformable Furniture
Bed-> Desk -> To go




RECOMMENDATIONS:

1. Utilize transformable beds with similar width dimensions as the ECLSS pallets in order to
maintain an adequate width and clearance of the pathway.



Temporary Ramp




RECOMMENDATIONS:

1. Aramp 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.
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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.



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.







FUNCTION

TASK

 SUBTASK

SUBTASK

POSITION/MOTION

INSTALLATION
of 1 SA pallet

REMOVAL

of G pallet

INSTALLATION
OG pallet

'NUMBER

NUMBER |

A014 Unlock module door
A.01 Module entry A01.2 Open door
A01.3 Lock door opened
A.02 Uninstall bed bunk #2 A021 Unscrew furniture from the wall
A.031 Pull-out furniture perpendicular to wall
e ool cuulul A032 Slide furniture parallel to wall, out of the module
B.01.1 Unlock module door
B.01 Module entry B.01.2 Open door
B.01.3 Lock door opened
B.02 Insert SA pallet into Module B.02.1 Push WP #1 along the corridor
B.03 Locate SA pallet B.03.1 Insert WP #1 in place towards wall
B.04.1 Bend down towards connectors box
50 Install SA pallet B.04.2 Connect ducts
C.011 Unlock module door
c.ol Module entry C.01.2 Open door
C.01.3 Lock door opened
. C.021 Bend down towards connectors box
e S he L C.022 Disconnect ducts
C.03.1 Pull-out G pallet perpendicular to wall
e Gl ten il C.032 Slide G pallet parallel to wall, out of the module
D.01.1 Unlock module door
D.01 Module entry D.01.2 Open door
D.01.3 Lock door opened
D.02 Insert OG pallet into Module D.02.1 Push WP #1 along the corridor
D.03 Locate OG pallet D.03.1 Insert WP #1 in place towards wall
D.04.1 Bend down towards connectors box
b0 e D.042 Connect ducts



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.






















PHASE 3-4

. TASK  SUBTASK
FUNCTION NUMBER NUMBER SUBTASK ?POSITIONIMOTION

AD11 Unlock module doar
A0 Madule entry AL12 Cpen door
INSTALLATION A01.3 Lock door opened
of UP ;
A02 Insert UP pallet into Module A.021 Push WP #1 along the comidor
A.03 Laocate UP pallet A.03.1 Insert WP #1 in place towards wall
A06.1 Bend down towards connectors box
A04 Install UP pallet oA e e e
B.01.1 Unlock module door
B.01.2 O d
B.01 Module entry pen door
INSTALLATION B.01.3 Lock door opened
of BP :
B.02 Insert BP pallet into Module B.02.1 _ Push WP #1 along the coridor
B.03 Locate BP pallet B.,03:1 Insert WP #1 in place towards wall
B.04a Bend down towards cannectars box
B.04 Install BP pallet

B.04.2 Connect ducts
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ALL RECOMMENDATIONS:

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

sliding behind the tanks.

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

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

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

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

Utilize transformable beds with similar width dimensions as the ECLSS pallets in
order to maintain an adequate width and clearance of the pathway.

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

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

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.
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Construction Preparation | Collaboration with EV74
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VISION | Permanent human settiement on the Moon and Mars.
A MISSION | Support all human exploration and science research studies, by continuing the work for the development of surface systems for the Moon & Mars.

Space Architect & Human Factors Intern, Paola Gonzalez Marquez
Colaboration: Advanced Concepts Office & Human Factors Engineering Team
Advisors: David Smitherman, Tanya Andrews & Brooke Allen

Hygiene/Waste Management  § Life Support ), Egress/ingress 1 |




Technical Drawings | Under-floor Construction
ITERATION 1
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Technical Drawings | Under-floor Construction
ITERATION 2
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Adjusted according to the floor compartments



Technical Drawings | Floor Compartments
(Storage & ECLSS)
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Creation of Images | Representation of Systems in Mockup
(Nors Tanks, Rodnik Tanks, Stowage bags, Avionic Systems)




Contact Vendors

W+W Ref. 893020..1

mixer included Colours and finishes
in without overflow
lensions / Basin / Height (mm): 280
lensions / Basin / Length (mm): 340
iensions / Basin / Width (mm): 500
iensions / Toilet / Height (mm): 410
fensions / Toilet / Length (mm): 520
imensions / Toilet / Width (mm): 500 Dimenslons
nish / Mixer: Chrome
Installation type: Wall-hung
Material | Basin: Vitreous china

How to obtain the reference number
Replace the °.” with the desired finish code
from the list below

00 White

Length: 860 mm.
Width: 500 mm.

Innovat
the benefit of sustainable progress. This

concept is synonymous with saving water  Mixer type: Single-lever Height: 760 mm.
and optimising space. Its innovative Progressive cartridge
system filters the wash-basin water so it Recommended for public spaces

Sustainable product
Toilet flushing system: Washdown
Toilet flushing type: Dual flush 6/3 lires.

can be reused in the toilet. A unique,
distinct and original design that brings
elegance and sustainability to the
bathroom. This product's innovative

technology is totally sustainable. Techicaliamaing
Designed by
Gabrlele & Oscar Buratt!
Thon B s resbne
In 19993 Gabriele & Oscar [
Buratti, together with engineer Ivano -
Battiston, created the agency BURATTI + @ 500 Hea I whom & mary conceen,
BATTISTON ARCHITECTS, which
1 a0 wriing 10 ask Pw much woukd be e
designs offices, shops, apartments and
Ikl Pt b b S e I b bt
villas, as well as everything connected
with the architecture of stands and
exhibitions, not to mention different types
of objects.
StudyBed Weight Capacity e a
° Robirson «judy @ studybed £o.uks o
fo. e
Cc erguae G Dladyted oo b
StudyBed Brochure v1 pdl
etio Pacla
Thank you for your enguiry
There is no maximum weight lemit for the bed. Wien the StudyBed is in bed mode the full wesght of the bed and any occupants rests on
Roca © Copyright 2018, Roca Sanitario, S.A. - Al rights reserved the Moor, so in that respect it's just like any stancard bed
== o1

On the desk, we recommend a maximum o 25kg (evenly spaced)
Please do not hesitate to get back to me if you have any Turther gueries.
Kind regards

Judy Robinson

Sakes Comtrofler

The StudyBed Company
Tel: 01844 214484




Research Material Suppliers/Selection of Materials

Closing Bottom Mount Drawer Slide Set
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VEeLCRO

ZOOOBELIVES Extra Thickness Inflatable Sleeping
Pad with Built-in Pump, Most Comfortable
Camping Mattress for Backpacking, Car Traveling
and Hiking, Compact and Lightweight -
Airlive2000

by ZOOOBELIVES

e o % 604 ratings | 38 answered questions

Price. $33,99 & FREE Shipping. Details & FREE Returns
Get §20 off instantly: Pay §13 99 upon apgroval for the Amazon.com Store Card

NightShadaw Gray
- $1155 Pt — $7355

"4 THICX FOR MAXIMUM COMFORT in this premium self inflating sleeping
|pad. You get 2 very comfy extra thick 4 inch of air padding that protects from
rough ground, hard floors, and cold conditions. Providing a true 4-season pad
with an estimated R-value of 4 Get a great night's sleep anywhere at any
time. Measures 74" x 24" x 47 fully inflated.

« * FAST INFLATABLE DESIGN with Built-in Air Pump. Simply stomp or hand
|press. 1o inflate. Much easier than blowing it up with your breath or anather
pump, no batteries needed. And the outtake valve has the double-decked
design, one is for inflating or slow release of air for adjusting the firm you like,
and the 2nd is for quick deflation. So if you haven't got the skill of built-in
jpump yet, don't worry, you atso can blow it up by mouth or electric pump
though that vaive

= * RUGGED LONG-LASTING 75D Polyester pongee fabric with extruded PVC
tamination. This is the most durable fabric arcund used for military
parachutes. It's waterproof and warm which will protect you from the wet
‘ground in the most extreme conditions. This sieeping mat will be 2 perfect
match for your tent. sieeping bag. and camping cot.

» * ALTERNATIVE USE This camping mat folds up to 2 compact 6" x 6" x 14" just

$33.99
& FREE Shipping. Detalls
& FREE R .

Arvives: Sun, Apr 26

® Deliver to Paola - Huntsville
35811

In Stock

oy v

Sold by Zobon INC and Fulfilled by
Amazon.

Add a Protection Plan;
2 ear Sporting Goods

Protection Plan for $2.99

Add gift options

|
Add to List '
>

New & Used (2) from
$30.25 + FREE Shipping

VELCRO frand

Sticky Bac

Squares [12-Pack)

Roll over image to zoom in

0

199 ratings | 13 answered questions.

Price: $29.97 & FREE Shipping, Detalls & FREE Returms

Get §20 off instantly: Pay $9.97 upon approval for the Amazon.com Store Card

i Grey

,“w-u llunr: I 42997

» BIVERY EASY TO INFLATE AND DEFLATE - With Just 10to 15 breaths, your
camping pad is ready for the perfect outdoor sleep - no pump required. In the
marning, when you're ready to deflate, simply open the valve to deflate. This
lightweight camping pad is made out of upgraded 40D Rip-stop Nylon with a
TPU Layer. Rest easy knowing that deflating due to punctures or small object
won't be an issue. This ultralight sleeping mat is easy to set up and put away.
IR SUPPORT CELLS PROVIDE EXTRA COMFORT FOR BEST DUTDOOR
SLEEP - We tested & tested & then tested some more until we made certain
the cells in this sleeping pad were perfectly positioned to offer you the
support you need for the best outdoor sleep. Our cells make you feel like you
are sleeping on air. Set up camp wherever you want without worrying in the
middle of the night about those rocks you didn’t notice during the day.

« [EITHE MOST COMFORTABLE CAMPING PAD, GREAT FOR OUTDOORS - Love
to sleep outside but hate waking up feeling like you've slept on a bed of rocks?
Lightweight and comfortable, our camping mat takes outdoor napping to a
whole new level. Whether you sleep on your back, tummy or side, you'll be
able ta sleep very comfortably on this ultralight camping pad. So comfortable,
you won't feel the ground at all! You can even use it as a sleeping mat at

Order within 2 hrs 48 mins

@ Celiver to Pacla - Huntsville
35811

Extended delivery time: We will
ship this item as soon as we can
and email you a confirmation
when it ships. Learm more

in Stock

Qe 1 v

Sold by Legit Camping LLE and
Fulfilled by Amazon.

Add a Protection Plan:
2 Year Sporting Goods.
Protection Plan for $1.99
Add gift options
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