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Senior Design Project Description for FALL 2017

Project Title: Automotive High Pressure Spray Test System (TEC_SPRAY)

Supporter Technical Representative: Don Grisgraber

Faculty Mentor
Faculty Mentor will be assigned to the project, unless you have already been working with a

Faculty Mentor. If so, please specify the Faculty Mentor you have been working with, or mark
“Please Assign”: __ please assign

Number of Teams Requested to work on Project:
Single Team ($7,000) _ X Dual Team ($10,000) (check one)

Personnel

Typical teams will have 3-5 students, with engineering disciplines assigned based
on the anticipated Scope of the Project. 250 hours are expected per person.
Complete the following table if this information is known, otherwise the Senior
Design Committee with develop based on the project scope:

Discipline Number Discipline Number
Mech Engg - General 4 Electrical Engineering 2

Mech Engg - Biomedical Computer Engineering

Mech Engg - Motorsports Systems Engineering

Electrical Engg Technology Mechanical Engg Technology

Other ( )

Description of Project:

The project will be an environmental test chamber to subject automotive electrical components to
high-pressure water spray patterns, simulating pressure washer usage in the field.

Initial Project Requirements (e.q. weight, size, etc.):

Although the most obvious configuration would be that of a large cabinet on a stand, other
creative design possibilities would definitely be considered. The interior spray area of the chamber
will need to be, at minimum, 4 ft wide, 3 ft high, and 2 ft deep. The system would ideally be able
to fit through a 32” wide, 7 ft tall doorway. Materials used should be as non-rusting as possible, ie
aluminum and plastics. The spray area should be located at an ergonomic height and orientation,
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be constructed from a non-rusting material, and should be viewable from the outside. The
chamber will need to meet the requirements of several industry test specifications, but for now the
basic requirements will be that the device under test (“DUT”) will need to be rotated slowly (0-5
rpm) in a high-pressure spray (<2000 psi) from 1-4 selectable nozzles at preset angles of attack.
The distance from the nozzles to the DUT needs to adjust from 6” to 18”. Various test parameters
must be set and monitored, including water flow rate, water pressure, number of cycles, and
temperature. The steps of the test should be able to be programmed in sequence using automated
valves, for example nozzle 1, then 2, then 3, then 4, or all 4 at the same time. Programming and
monitoring should be performed via a User Interface display on the unit. The spray water must be
completely captured, possibly re-used.

High-pressure cold or hot (tap water temperature up to 93°C) water will be supplied by a
commercial electrically-heated pressure washer, attached externally and remotely due to safety
regulations. Although outside the scope of this project, specifications for this pressure washer can
be worked on. Full definition of the utilities, space and interfaces will be provided at the Kickoff
meeting.

The final product should be as aesthetically pleasing as possible, to be showcased in a laboratory.
It would be desired to continue to use the product in the Test laboratory, so additional cost beyond
the $3000 budget is expected to make something that lasts. For the cost >$3000, Sponsor with
supply the material or provide additional funding.

Expected Deliverables/Results:

Deliverables will include the proposed design for approval, user documentation, any source code,
and the finished chamber.

Disposition of Deliverables at the End of the Project:

Provide pickup location and date for the TE Traffic department to arrange shipping.

List here any specific skills, requirements, knowledge needed or suggested (If none please
state none):
e Hydraulics (flow/pressure/etc. calculations)
e Likely PLC based, but don’t be limited by that.
e Travel required to client site for data gathering and Deisgn Reviews. Travel costs will be
re-imbursed from Project budget.




