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Project Description:
� What is the project about?

- Heat pipe demonstration unit.

� Our sponsor?
- Dr. DavidTrevas.

� Our stakeholders?
- Mechanical engineering students and facilities at NAU.

� Why is it important?
- For students, Learning the principles of mechanical engineering courses.
- For facilities, applying their knowledge of the mechanical engineering courses.
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Figure 2: NAU [2]



Image of our manufactured design with subsystems labeled

Figure 3: Our design with subsystems labeled4 Abdullah  - Heat Pipe 
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Updates: What have been accomplished?
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Purchased:
- Copper pipes
- Copper caps
- Heater band
-Temperature controller
- Glass tubing

- Silicon rubber tubing 
- Fittings, Connecters, etc..
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Figure 4: Temperature Controller

Figure 5: Heater band

Figure 6: Silicon 



Updates: What have been accomplished?
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Manufactured:
- Soldering (Copper pipes, Copper Caps, 
Fittings).

- Connecting the copper pipes with glass 
tubing by silicon rubber tubing.

- Setup the heater band.

- Hooked up the temperature controller.

- Bar to hold the cotton cloth

Figure 7: Fitting hole

Figure 8: Bar 
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Design changes with reasons
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� Silicon rubber tubing instead of 4-way valve with epoxy
- Does not exist! & Due to Thermal expansion.
� Copper pipes
- Due to Heat Transfer. 
� Temperature controller. 
- Able to control the temperature. 
� Watt meter
-To measure how many watts that applied by the heater band
� Power dimmer
-To adjust the watts.
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Nothing is left for 
manufacturing! 
except the plastic 
box.



Analytical analysis of inclination angle
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� From this plot, once the value 
of the inclination angle 
increased, you will get higher 
value of the maximum heat 
transfer rate.

� The position for heat pipe that 
has the maximum heat transfer 
rate is the vertical position (90 
degree). Figure 9: inclination angle Vs. Heat rate
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Wick Materials  
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� When the heat flux is low (in Region I), the 
boiling section length is 0.

� When the heat flux surpasses Region I and 
spreads into Region II, boiling occurs. 

� In Region III, dry-out/boiling takes place in 

the entire wick length.
� Region II is very narrow.
� Vapor fraction.
� Cotton mesh wick appears to be an 

appropriate material. 
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Figure 10: Rise of boiling section length 
at rising heat fluxes. 



Additional analysis- Silicon Testing
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Physical experiment of the 
behavior of the silicon rubber 
tubing

Figure 11: Silicon with clamps

Figure 12: Silicon supported with 
metal and copper

Figure 13: Silicon supported with 
metal, copper, and clamps.
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Additional analysis- Glass Testing 
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Plan for Testing
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� Apply different fluids.

� Apply the wicking material.

� Apply different temperatures.

� Vacuum different values of pressure.

� Change the angle.
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Schedule
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Table 1: Schedule
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We are ON TIME



Schedule cont..

14 Figure 14: Schedule
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Budget 
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Table 2: Budget
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Budget cont..
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Total dollars available:
$500
Anticipated expenses:
$356
Actual expenses to date:
$206.12 

Table 3: Budget cont…
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Hardware Review 2
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