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« General Atomics requested our NAU Capstone Team to design a
mixing valve to be used in one of their products.

« The goal of the project is to design a lighter mixing valve to replace
G.A. current mixing valve. The new mixing valve must perform as
well as the current valve and maintain the same level of reliability

« Generally atomics has already modified an OTS ARMSTRONG
mixing valve by 36 pounds. They would like us to reduce this
modified valve by an additional 60 lbs. A total of 96 lbs from the
original mixing valve.



Customer Requirements

Design Reliability

o Valve must be able to withstand many cycles at

conditions specified in the engineering requirements

Design may use EMECH/Armstrong G1 actuator or

other design

If alternate actuator is selected, power and interfaces

must be same as the G1 unit

Max budget of $2500

Figure 1: EMECH/ARMSTRONG GI1
Actuator [1]
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Figure 2: Plumbing Diagram for mixing valve



ETO0OWR
Mixing Valve

* Manual Over-Ride Handle
standard (not shown)

» Lockable Security feature

Push button “soft start” electronics

Graduated visual indicator on shaft
coupling

Internationally patented “shear action”

valve seat design and “mix+sense”
technology

Valve constructed from CF8M (316)
stainless steel

Local Keypad or mA loop “Set Value”
capability

LCD Display “Set Value and “Process
Value”, Degrees F or C or valve
position

Hinged magnetic latching and lockable
display cover

Error signal indication

Epoxy powder coated aluminium
enclosure with stainless steel fasteners

Corrosion resistant finish

0-ring enclosure seals and energized
cup shaft seal

NEMA 4 (IP65)

Separate Terminal Enclosure, sealed
from the electronics enclosure

mA loop input/output terminals
24Vdc power terminals

Common ‘blade’ mini-fuse + spare
Self retaining screws

Integrated Overvoltage protection

Integrated “In Vaive" high-speed
temperature sensor

Figure 3: Valve Functions [2]



SolidWorks

Figure 4. Armstrong Mixing Valve (ISO View)

Figure 6: Armstrong Mixing Valve (Front View)



Figure 7: Armstrong Mixing Valve Drawing [2]



Engineering Requirements

« Provide additional 60 pounds of weight savings from a

modified (108 pounds) mixing valve
o Unmodified design weighs 144 pounds
- Max internal fluid pressure of 125 psi gauge
« Testing to 185 psi gauge with no deformations
« Max flow rate of 450 gal/min

« Max pressure drop 8 psid at high flow rates 450 gal/min

Figure 8: Sample mixing valve [3]
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Benchmarking

e High flow mixing valve
e Thermostatic valve
o Assures constant outlet water temperature

Cold
Inlet

Thermostat
Funnel
Spring

Mixed Outlet

Figure 9: Leonard mixing valve [5] Figure 10: Internal working of
thermostatic mixing valve [4]




Upcoming

General Atomics requests the team to have:

o Preliminary Design Review
o March 27th
o Proposed lightweight analysis
« Crifical Design Review
o April 30th
o Refined lightweight analysis
o Material costs
« Design package by the end of the semester
o Ability to machine at their facility

o Utilize immediately

FIGEEEs] 1 : Valve



Questions?

Plumbing Diagram
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Figure 12: Plumbing Diagram with mixing valve example photo
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