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Team Introductions

Diego Gonzalez Nash Bonaventura Bryce Shumaker
Design Engineer Simulation Engineer Project Manager
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Stakeholders

Engineering Mentor Sponsor
Kourosh Shoele, Ph.D. Vinayak Hegde,
Assistant Professor Reliability Engineering Manager
FAMU-FSU College of Engineering Danfoss Turbocor Compressors, Inc.
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Objective

The objective of the project is to design a product that will maintain

operation of a recording device at extreme temperatures (-40 to 160 °C)
(-40 to 320 °F)

-

Department of Mechanical Engineering M

Diego Gonzalez

ZATE DN
& v @ -
ot (=P oY =

W’ Engineering




Background

@ Air compressor manufacturer

@ Components tested by reliability engineering department
@ Components are tested using cyclic temperature tests
@ Test Temperature range (-40 to 160 °C)

@ Cameras operates between 0 and 45 °C
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Customer Needs

Customer Statement Interpreted Need

The device provides continuous monitoring

The device operates within the parameters
of the test

The device can be adjusted to different
orientations

The device is isolated from the testing
environment

The device has computer connection
capabilities
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Markets

Primary » Danfoss Turbocor [I =
Market Compressors, Inc. %

4 A . Other Users/Manufacturers
* Aerospace
 Research
N ) * Marine e
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Minimal
Heat Inexpensive
Transfer

Chubbsafes

Portable
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Functional Decomposition

Climatic
Camera
|
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Functional Decomposition
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Functional Decomposition
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Avallable Resources

@ Compressed Air — temperature regulation

@ Laptop — power supply, software interface, data storage
@ Chamber Port — connection with auxiliary systems

@ Racks — mounting
@ Machine Shop

Department of Mechanical Engineering




Current Problems

@ Physical presence is necessary to monitor

@ Wwindow gets foggy and obstructs view

@ Reflection from window
@ Outside Visuals

@ Fixed viewing distance

@ Low reachability

s
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Top Concepts

1. Compressed air, USB Borescope Camera

Cable Ins‘ulat(’)ﬁr» _———————_ < AirOut

AIr in | Z]

Lens _ [

Housing
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Top Concepts

2. Compressed air, High Temp Camera

Cable Insulator e ——— :
~ —— - — _~ AirOut
High Temp A : > AIru

& .
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Top Concepts

2. Vacuum insulated, USB Borescope Camera

Insulation|
Layer |

5 (
g _,;_:‘__; Power Cable

HOuSINg  camera

Vacuum Insulation
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Top Concepts
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Top Concepts
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Selected Design

1. Compressed Air, USB Borescope Camera
i, T e,
N SS HOUSING
[ \ AIRIN <——=

ﬂ () BORESCOPE CAMERA
SS HOUSING

% / e A
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Helical Air
Channel

Copper
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Budgeting

Items Received

Items Requested

Department of Mechanical Engineering

Item # |ltem Description $/unit  |Quantity |$
1 Borescope Camera $49.99 |1 $49.99
2 Glass Housing $22.52 |1 $22.52
3 Housing Body $12.22 Q1 $12.22
4 Clamp for Housing $11.39 |1 $11.39
5 Clamp Set $11.90 |1 $11.90
6 Goose Neck $9.95 |1 $9.95
7 Magnetic Base $16.99 |1 $16.99
8 Return Pipe Insulation $47.92 |1 $47.92
9 Return Air pipe $0.50 |60 $30.00
10 Anti-reflective Glass $60.00 |1 $60.00
11 Supply Air Hose $295 |1 $2.95
12 Desicant Air Dryer $129.99 |1 $129.99
13 Main Line to Supply Adapter [$2.99 2 $5.98
14 Copper Sleeve $25.49 |1 $25.49
Total $437.29

Diameter and Length of

Focal Length

Waterproof Level of

Auto Focus
Endoscope

tesolution 2594x1944 pixels

T4mm dia-5m

0.07m~100m

IPET




Current Work

@ Receive ordered materials from Danfoss
@ Website
@ Test individual components (Validation)

@ Assemble prototype
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Current Design Problems

@ Borescope camera LED light reflection in Glass

@ Temperature failure detection

@ Thickness of the insulation

LED’s 0% Brightness LED’s 50% Brightness LED’s 100% Brightness
Bryce Shumaker
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Valigation

@ Approximating camera heat generation with thermocouples

Tinsulation= 28.5°C
Tcamera =33°C
Heat Fl ¢ kAT
ea ux = — =
A thickness
=27 W/m?

Q=27 W/m? x A,= 0.0025 W
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Simulation

COMSOL Problem Setup

@ Heat transfer simulated in steady-state

@ L-VEL turbulence model

@ Natural convection on exterior surfaces

@ Pressure at the air inlet of the model tested at 0.5 psi and 1.0 psi
@ Air entering the device at the inlet is at ambient temperature

@ Heat generation of the camera is negligable
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Surface: Temperature (degC) Volume: Temperature (degC)
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Simulation

Surface Temperature of Camera
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Spring Project Plan Standing

Climatic Camera Spring Project Plan

Date

1/6/2020 __1/26/2020 2/15/2020  3/6/2020  3/26/2020

Simulation

Order Parts

Prototype

Test Sub-Systems

Test Fully Assembled Device
Refine Design

Prepare for Engineering Design Day
Finals

Graduation

Event
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WMoving Forward

@ Vvalidate design through ordered parts
@ Update simulation

@ Prototype assembly

@ Test

@ Refine
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“It’s not a problem it’s an opportunity”
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