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To design, build, and test a
cryogenic connector interface

and conduct life cycle testing
with a focus on the seal/joint
design.
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Create aconnector
interface that
could be used as a
refueling/depot
station for cryo-
fluids (90 K range).
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Minimum operable
force by a fully
suited astronautin
the 95% female
strength percentile

Conduct age life
cycle testing that
will resultinlow
loss from the valve
design.

The connector
must be
ergonomic for the
astronaut to
operate with thick
gloves.
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Targets and Metrics

Joshua Leary




Targets and Metrics
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Targets and Metrics

Connector

' 2.57 cm -3
Ergonomic diameter S

Accommodate\. Connection
strength force |
O
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Targets and Metrics

. Volumetric . :
Fluid transfer 0.1 in3/min
flow rate

Permissible

T
leakage 0.001 in3/min

Lock and seal
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Targets and Metrics
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Targets and Metrics

Shield Ingress

connector Protection

Ultimate
Prevent :
, Tensile 500 MPa ‘@
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Targets and Metrics

Regulate thermal \_ Expansion
expansion difference

Control fluid Boil off
dynamics rate
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0.023 in3/min
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Concept Generation

100 High
Concepts Fidelity

Medium Concept
Fidelity Selection
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Biomimicry
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Morphological
Chart

Mika Kuschnitzky

gy SALE [

SR < )

7 a0 N 5‘. o 2\ -
e @l 2. ‘%W x4

W Engineering

14



Concept Generation

MLI Gate Fiber Glass Non-insulate
Ball Valve Double Gate
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Concept Generation

Cryogenic Bayonet
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Concept Generation

Latch Sealing
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Concept Generation

Cryogenic Dry Connect
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Concept Selection
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Concept Selection

Latch Sealing : @
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Spring Updated Design

Fall Design
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Spring Updated Design

Spring Design
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Spring Updated Design

Manual Relief Valve
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Spring Updated Design

Manual Relief Valve
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Spring Updated Design

Manual Relief Valve
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Spring Updated Design

Manual Relief Valve
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Spring Updated Design

Surface Area of

Connection
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Spring Updated Design

Surface Area of

Connection
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Spring Updated Design

Surface Area of
Connection

Mika Kuschnitzky

SATE 03
qgmy FAMU-FSU
=@ «
185

) p 29
N Engmeermg

Department of Mechanical Engineering



Spring Updated Design

Surface Area of
Connection
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Testing
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Lunar Atmosphere pressure = 0.3 nPa Fuel MEOP = 50 psi
Conditions Conditions

In the sun =400 K Cryo-fluids 90 K range

In the shade = 140 K Flow rate < 0.1 SCIM (

)

cm3
in

m
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Methods of Validation

Liquid Nitrogen Bath

Liquid Nitrogen
77K

Gaseous Helium
50 psi
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Methods of Validation

Heat Lamps ( ~“400 K )

aNyagya

Heat Lamps

H Pressure Gauge

—

Ends are capped
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Methods of Validation

tandard in Helium leak testing!

Leybold Phoenix L300i

+ Detectable leak rate 5 - 10?2 mbar I/s + Start-up time < 2 min.
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Future Work

Assembly and Testing Present on Final

Conclusions
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