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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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Project Scope
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Project Scope

Customer Needs

Juan Valencia

%, FAMU-FSU

Department of Mechanical Engineering Engineering




Project Background

Functional

Project Scope Decomposition
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Project Background

Functional Concept

Project Scope Decomposition Generation
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Project Background

Functional Concept

Project Scope Decomposition Generation
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Customer Needs

Concept Selection

Targets
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Key Goals

Operable

Versatile Low Loss
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Ergonomic

Refueling Depot
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Targets and Metrics
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Targets and Metrics

v

v

Juan Valencia




Targets and Metrics

Connector

Ergonomic 2.57cm—-3cm

diameter

Accommodate\. Connection
strength force ==
O
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Targets and Metrics

: Volumetric
0.1 SCIM
Fluid transfer > "o '~ w

Permissible

0.001 SCIM
leakage

Lock and seal
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Targets and Metrics
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Targets and Metrics

Shield Ingress

connector Protection

Prevent Ultimate
. Tensile
breaking Strength AA
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Targets and Metrics

Regulate thermal \_ Expansion
expansion difference

Control fluid Boil off
dynamics rate
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Concept Generation

100 High
Concepts Fidelity

Medium Concept
Fidelity Selection
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Chart
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Concept Generation: Medium Fidelity

MLI Gate Fiber Glass Non-insulate The
Ball Valve Double Gate Sensor
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Concept Generation: High Fidelity

Cryogenic Bayonet
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Concept Generation: High Fidelity

Latch Sealing
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Concept Generation: High Fidelity

Cryogenic Dry Connect

Juan Valencia

o SALE £
AT i 2 FAMU‘FSU
9 <
s 5 <. x b

Nt Engineering

Department of Mechanical Engineering



Concept Selection

Jackson Herrod
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Concept Selection

Customer Needs

Cryogenic

Fluid L
uid Loss Temo.

Diameter Fluid Temp

Strength
Flow Rate Boil Off

Price

Withstand

Flow Ergonomic

Fit to Existing
Pipe

Below $1400

Reusable Reliable

Flow Control
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Concept Selection

Customer Needs

Reliable
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Diameter

Force

Leakage

Flow Rate

Targets

Strength
Boil Off

Price
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Concept Selection

Customer Needs

Targets

Diameter

Force

Leakage

Flow Rate Boil Off
Flow Control Price

Ingress
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Concept Selection

Targets
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Diameter

Tensile
Strength
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Concept Selection

Concepts

Market Bayonet
Non-Insulate Sensor
Datum Interface
Latch Sealing Lever Lock
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Concept Selection

Concepts

Fiber Glass

Datum Bayonet

Latch Sealing Lever Lock
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Concept Selection

Final 3 Concepts

Bayonet Interface Latch Sealing Lever Lock
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AHP
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Concept Selection

o

Bayonet Interface Latch Sealing

Final Ranking
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Lever Lock
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Concept Selection

Latch Sealing @
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Future Work

Risk Bill of Build and

Assessment Materials Test
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