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Project Description:

Heat pipe demo unit.

Dr. David Trevas.

Mechanical engineering students and facilities at NAU.

Learning the principles of mechanical engineering courses.
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Black Box
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Decomposition Model
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Design Considered #1

Extruded Heat Sink

Manufacturable

Groove

{1 ! | Figure 5: Extruded Heat Sink
Limited Dimension

Fin height limited ~20x fin width
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Desigh Considered #2

Die Cast Heat Sink

Low Weight

Easﬂy customizable

Net shape

[LLower thermal conductivity

_ Figure 6: Die Cast Heat Sink
Potential for porosity.

Commonly, not used with heat pipes Abdullah
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Design Considered #3

Skived Heat Sink

Fin and base from solid piece of metal
High density fins

Flexibility than extrusion

Base maybe thicker than needed Figure 7: Skived Heat Sink
Thus higher Weight

Fins damage easﬂy Abdullah
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Pugh Chart

Table 1: Pugh Chart

Concept

Criteria

Durability
Reliability
Manufacturable
Safety

Ease of
Assembly
Variability

Easy to
Measure
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Decision Matrix

Table 2: Decision Matrix

e —
Criterion | 2 3 4
Material Melting “NNN 22.3
Temperature

Relsblty 214 |70 [\ 14990 [\] 19380 [\ 17.1

eptme [ 186 |85 [\[ 15888 [\]164]78[\] 145
S [ 248 |79 [N] 19684 [\] 20895\ 236
ghtweg | 117 |80 [\]94 |85 [\]9.9 |90\ 105
Ttas |t ] IN]78s| [N\]863] [\/88
Reaverak | ] NJ3 | N2 | N1
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. a . a a A. l.‘ . C “

Customer Requirement Description
Durability How long it s withstanding
OTLO O Cd SC D G
fitt il Accuracy How accurate it will work

Rate which it could be mass

Mamfacturalbe
produced
How safe the heat pipe sefup is
Safety i
for the end user
Ease of Assembly Able to install the parts
Capable of varying with the
Variability p , ary :
sifuation
UL UL T, Measuring of the temperature i
Sl S Easy to Measure

easy




Schedule & Budget

Schedule
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End date
Team Charter 6/11/... 6/11...
Meet Client 6/12/... 6/14...
Updated Team ... 6/14/... 6/18...
Existing designs  6/19/... 6/27...
Computer appli... 6/19/... 6/27...
Wick materials ~ 6/19/... 6/27...
Fluids research  6/19/... 6/26...
Thermal Condu... 6/19/... 6/26...
Preliminary design 6/27/... 7/12...
o selecting the... 6/27/... 6/28...
o |nitial Sizing  6/28/... 6/29...
© Heat Operati... 6/29/... 7/10...
© Heat Sink 7/2/18 7/3/18
o Wick Material 7/3/18 7/12...
Analytical Tasks  7/13/... 7/18...
@ Working Fluids 7/13/... 7/18...
o Wick Materials 7/13/... 7/18...
© Heat Flux Ge... 7/13/... 7/18...
© How the pre... 7/13/... 7/18...
© Thermal Con... 7/13/... 7/18...
Website 7/9/18 7/25..
Purchasing Mate... 7/19/... 7/23...
Bill Of Materals ~ 7/24/... 7/25...
CAD Model 7/26/... 7/30...
Build a Small-sc... 7/31/... 8/7/18
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Budget

Table 4 Budget

Component Name

Model Number

Radial Skived
Heatsink

Materials: C1000 Copper skived fins, copper base
Fan Spec: 1800-3500RPM, 12V, 0.24A

Fan Dim: 25*93*93mm, PWM

Heatsink & Fan Dim: 68*96*96mm

Weight: 714g

Glass tubing

Borosilicate Glass Tubing: 12mm x 12 Inches:
Pack 5

QOutside diameter:

0.486 inch

Cotton Cloth

5-sq yards.
Wick material

Lowe’s [5]

Silverline Elite hand vacuum/ pressure pump w/ 2inch
compound gauge w/ rubber boot

Purified Bottled
Water

(16911 0z.. 45 pk)
Working Fluid.

Sam’s Club [7]
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Budget Cont....

Copper Heating
Elements

1500-Watt/120-Volt HWD Element

The Home Depot [§]

k-type

thermocouple

Antunes 4051008 THERMOCOUPLE, TYPEK

NO HAZARDS
L4201, W 5 701,
H 1.85in, Weight 0.02 bs

§2490
Qty:7
Total:
§1743

Copper Cap

1/2 1n. Copper Caps

§5.46
each
Qtv:2
Total:
§1092

The Home Depot [10]

CONNECTOR

1/2 1n. Brass Push-to-Connect Coupling

§127
each
Qty:2
Total:
§14.54

The Home Depot [11]

§310.38

Omar
Heat Pipe
07/12/18




References

[1] Enertron, “Heat Pipe Products,” Enertron, 2017. [Online]. Available: https://www.enertron-inc.com/products/. [Accessed: 28-Jun-2018].
[2] gstudyabroad, “Find Out More about the Reputable Engineering Courses and Accelerated Pathways at NAU College of Engineering!,” Study
Overseas [ Study Abroad | Study UK | Study Australia | Global Study Abroad Singapore, 31-Mar-2017. [Online]. Available:

[Accessed: 12-Jul-2018].

[3] FrostyTech, “Cooljag OAK-H Radial Skived Copper Fin Heatsink Review on FrostyTech.com,” www.FrostyTech.com, 2018. [Online].
Available: http://www.frostytech.com/articleview.cfm?articlelD=2059. [Accessed: 12-Jul-2018].

[4] OnlineScienceMall2, “Borosilicate Glass Tubing: 4mm x 12 Inches: Pack 5,” Online Science Mall, 2018. [Online]. Available:
https://www.onlinesciencemall.com/products/borosilicate-glass-tubing-4mm-x-12-inches-pack-5?utm_medium=cpc. [Accessed: 12-Jul-2018].
[5] Lowe's, Marshalltown Cotton Cloth , 2018. [Online]. Available: https://www.lowes.com/pd/Marshalltown-Cotton-Cloth/1000208661.
[Accessed: 06-Jul-2018].

[6] M. Duebner, “Silverline Elite Hand Vacuum and Pressure Pump Kit,” Automotive Tools and Auto Tools from Tool Discounter, 2018. [Online].
Available: http://www.tooldiscounter.com/ItemDisplay.cfm?lookup=MITMV8500. [Accessed: 07-Jul-2018].

[7] Sam's Club, “Member's Mark Purified Bottled Water (16.9 fl. oz., 45 pk.),” Feedback, 2018. [Online]. Available:
https://www.samsclub.com/sams/mm-water-45-16-9-0z-45-16-9-0z/prod21063721.ip?CAWELAID=730010300001867956. [Accessed: 06-Jul-
2018].

[8] Towboater, Pauhana, Scott, and Sparky, “Everbilt 1500-Watt/120-Volt HWD Element-15024,” The Home Depot, 17-Jan-2018. [Online].
Available: https://www.homedepot.com/p/Everbilt-1500-Watt-120-Volt-HWD-Element-15024/205681007. [Accessed: 12-Jul-2018].

[9] PARTS TOWN, “Antunes 4051008 THERMOCOQUPLE, TYPE K,” Restaurant Equipment Parts, Foodservice Parts | Parts Town, 2018. [Online].
Available: https://www.partstown.com/antunes/aja4051008?msclkid=0496baeaf9671e7880eeelaa80a60b62. [Accessed: 07-Jul-2018].

[10] The Home Depot, “Everbilt 1/2 in. Copper Caps (10-Pack)-10680014,” The Home Depot, 2018. [Online]. Available:
https://www.homedepot.com/p/Everbilt-1-2-in-Copper-Caps-10-Pack-10680014/206756254. [Accessed: 12-Jul-2018].

[11] Karl and Ron, “SharkBite 1/2 in. Brass Push-to-Connect Coupling-UOOSLFA,” The Home Depot, 07-May-2018. [Online]. Available:
https://www.homedepot.com/p/SharkBite-1-2-in-Brass-Push-to-Connect-Coupling-UO0O8LFA/202270492. [Accessed: 12-Jul-2018].



https://www.gstudyabroad.com/blog/2017/03/31/find-reputable-engineering-courses-accelerated-pathways-nau-college-engineering/

Thank you - Any questions?

ik

,.,




