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NPOI

 Maps the location of stars

e Requires nitrogen to operate actuators
and keep debris off mirrors

Navy Prototype Optical Interferometer

R
Lowell Observatory
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System Description

1000L Dewar tank of nitrogen at center
3 300m runs of tubing

11 manifolds with 5 ports on each run
Manual valve prior to each manifold

10CFH at 60PSI In each run



Copper

* Avallable as cleaned and capped

e Thin wall thickness (0.032in)

— Vibrations
— Punctures

e Solder joints

Cerro Flow Products



316 Stainless Steel

e Strong
e Extremely resistant to outside elements
* Butt weld fittings

s X -
b RiCE .
i N,
= ; (
§ : ’
., . S
q .

' < g | '
\ - ‘N.._.--‘ A7
[ :

Micah & Co.

Scott Ryan



EPDM Tubing

e Low cost
* Avalilable with crimped fittings




Weighting Criteria

Current | Cost | Ease of Maintenance | Environmental Final
Supply Installation Constraints Welght

Current supply 0

Cost 1 0 0 0 0 1 11%
Ease of 1 1 0 0 0 2 22%
Installation

Maintenance 1 1 1 0 0 3 33%
Environmental 1 1 1 0 0 3 33%

Constraints
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Supply Line Decision Matrix

Cost | Ease of Maintenance | Resistance to
Installation Surroundmg

Copper 4.07
316 1 2 4 5 3.52
Stainless

Steel

EPDM 3 5 3 3 3.41

11% 22% 33% 33%

Scott Ryan



Tee to Manifold

e Tee from main line to 5 port manifold at
each location T

 Requires:
— 11 valves
— 11 tees
— 11 tubes from tee to manifold
— 11 tube to FPT fittings
— 11 manifolds
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Tee to Manifold Example
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Individual Tees

 Has 5 Individual tees In supply line at each
location

 Requires:
— 55 valves
— b5 tees

— 55 tubes from tee to regulato
— 55 tube to FPT fittings
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Flow Through Manifold

« Manifold Is installed directly into supply
line
 Requires:
— 11 valves
— 11 manifolds
— 55 MPT to pipe fittings
— 55 pipe to FPT fittin

www.directpex.com
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Flow Through Manifold Example
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System Configuration

Cost Ease of Maintenance | Resistance to
Installation urroundlngs

Tee to 4.07
Manifold
Individual 2 1 2 2 1.65
Tees
Flow 2 2 3 3 2.53
Through

11% 33% 22% 33%
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Shutoff Valve

 Must be free flowing
e Easy to shutoff

* |Inexpensive
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Ball Valve

« Easiest to operate
* Most efficient
« K=0.05

Zoro Tools
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Gate Valve

* Adjustable flow rate
* Relatively free flowing
« K=0.15

rs
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Angle Valve

o Useful if sharp bend at location
e Restrictive
e K=2

NIBCO
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Valve Decision Matrix

Cost | Ease of Maintenance | Flow
Operatlon Restriction

Ball Valve 4
Gate Valve 3 3 2 4 3.08
Angle 3 3 2 3 2.75
Valve

11% 33% 22% 33%
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Tubing Size Decision

* Tubing size is dependent on flow rate and
allowable pressure drop

* Pressure drop is dependent on equivalent
ength, diameter, fluid properties, and
Reynold’s number




Tubing Size Equations

Log pV*
Pressure Loss: AP = f eq P
D 2
=2
A

Friction factor, f is obtained from the Moody diagram
using the Reynold’s number
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Tubing Calculation
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Conclusion

o Copper tubing will be used due to
corrosion resistance, cost, and low
maintenance.

 Atee will supply a 5 port manifold at each
location due to simplicity, cost, and low
maintenance.

« Ball valves will be used because they are
less restrictive and easier to operate than
the others.
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