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Quick Overview of Project

• The Capstone team has been tasked to design, 
manufacture, install, and validate a new Fast Delay 
Line vacuum manifold

Description: 

• Large safety margins, accommodate future expansion, 
easy to use, eliminates current design flaws

Requirements: 

• Deliver operational prototype by December 2021
• Perform system analysis and validation May 2022

Timeline: 
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Black Box Model
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Air Air
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Functional Decomposition 
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How Concepts Were Generated
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1. Used black box/decomposition to guide 
ideas where improvements could be 
made to manifold 

2. Start with “white-board” sketches
3. Produce 3D CAD concepts for Client



Concept 1

• Back of tank extension 
connected to stationary 
bridge support structure

• Advantages: Reduce 
vibrations by connecting 
bridge to isolated 
concrete slabs. End plate 
storage on bridge for 
maintenance. Provides 
more feed through ports.

• Disadvantages: Impedes  
motion of crane, must 
design bridge, expensive 
extension pipe.
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Concept 2
• Utilize front electrical 

feed through, extend 
manifold to FDL 1 to 
eliminate bridge

• Advantages: Attached 
to ground for static 
stability. No bridge 
needed to operate 
valves. Replaces bad 
electrical feed through.

• Disadvantages: More 
pipe = more $, 
consumes space.
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Concept 3
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• Same adapter as first 
concept. Vacuum pump [1] 
is now in the SID-Lab on 
rubber isolator

• Advantages: Reduces 
vibrations from the pump, 
allows easier pump 
maintenance.

• Disadvantages: Requires 
support structure, requires 
building in two rooms, 
takes up space.



Concept Evaluation 
Perform “back-of-envelope” cost 
analysis of the three leading concepts1

Perform client “show-and-tell” to 
discuss the advantages of each design2

Select leading concept by combination 
of clients wishes and decision matrix 3

Image: Failure of Ribbon Cable System Inside FDL
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Decision Matrix
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Presenter
Presentation Notes
We will take advantage of the current electrical feed though as the main connection point. This means our design must accommodate both a the vacuum manifold and a new electrical feed though. 



Final Concept

10 ft

46 
in
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Final Design Criteria for selection
Overview

• Utilizes electrical feed through for interface
• Simple long manifold to reduce cost
• Requires “bridge” to access valves (not shown)

Customer Needs

• Increases safety
• Disconnected from Snoots
• Solves ribbon cable pass-though problem

Engineering Requirements

• Bellows for thermal expansion
• Industry standard interfaces for reliability 
• External support structure (not shown) for static rigidity
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Budget Planning 
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Total Cost of Materials For 6 Pipes 
$8041

Cost For 1 Pipe
$1340

Total Tax/Shipping Expenses
$1207

Prototype Money
$1500

Spare/Broken Part Money
$1500

Grand Total

Bill Of Materials

Item Quantity
Unit Cost  

(USD) Total Cost (USD)

QF 50 Blanking Plate [3] 13 20.00 260

QF 50 Tee [4] 6 146.00 876

QF 50 Cross [5] 6 220.00 1320

QF 50 Al Clamp [6] 55 17.00 935

QF 50 Mitred 90 elbow [7] 7 96.00 672

QF 50 Valve [8] 0 (reused) 557.00 0

QF 50 6" long Bellows [9] 6 123.00 738
QF 50 Center O-Ring

Fluorocarbon [10] 55 12.00 660
Costome 12.5 double 

nippe QF 50 [11] 6 230.00 1380

Interface 6 200.00 1200$13588
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Questions?
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