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WORKING MECHANISM  

Heat pipes are used to transfer large amounts of heat quickly without requiring a power source. This 

is done by utilizing the phenomenon of thermal energy being absorbed when a liquid changes into a 

gas, and then being released when a gas changes into liquid state.  

 

When the heat pipe is in contact with the heat source, the liquid acetone evaporates, absorbing heat 

in the process (evaporating end). The resulting gas/vapour moves to a lower temperature section of 

the heat pipe (condensing end). The liquid acetone that is in the low temperature area condenses, 

releasing the heat and returns to liquid form.  

 

In a pulsating heat pipe, when heat is applied, fluid partially evaporates in nucleation areas inside a 

serpent shape. Small masses of liquid are converted to much lighter vapour, exerting positive 

pressure on neighbouring fluid when expanding. The contraction of vapour into heavier liquid in the 

condenser end applies such to neighbouring fluid. These frequent imbalances in pressure sustains 

the liquid/vapour flow, thus removing the need for mechanical drivers.  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

Pressure-driven cooling can operate in earth, micro and hyper gravity in any orientation.  

 

 



 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

  

 

 

 



UNIQUE CHARACTERISTICS OF PHP 

EXCELLENT ANTI-GRAVITY PROPERTIES 

The greater the power, the better the anti-gravity performance.  

 

LOW THERMAL RESISTANCE (Compared with copper vapour chamber) 

 

 

 

PHP is more lightweight and has lower thermal resistance compared to copper vapour chamber.  

 

 

 

Material Heater Size (mm) Weight (g) 

PHP 38x38mm 140x72x4 94 

Copper VC 38x38mm 145x100x4 225 

 

 



The influence of bending shapes on thermal conductivity  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Bending of pulsating heat pipe has no effect on thermal conductivity.  

 

 

 

Before Bending: 270x133x2mm 

 

Centre Section: 75x133x5mm 

 

 



Customisation Made from Aluminium 

 

 
Different applications require different designs. 

- 30 ~ 50% of the weight of traditional heat 
dissipation modules. 
- High structural strength.  
  

Reliability Test High heat flow density test  

- 125°C > 1000 hours. 
- 40°C ~ 125°C > 100 cycles  
- Internal pressure range 8~10MPa 

 - Heat flux reaches 1250W/cm². 
- Total heat is 600W. 
- 2D design thermal resistance can reach 0.5C/W. 
- 3D design thermal resistance expected to be 
reduced by 0.01~0.03C/W.  

 
 
 
 
 
 
 
 
 
 

 

Comparison with other thermal conductive materials 

 

 

 

Material Density (g/cm³) Heat Transfer Thermal Conductivity 
(W/mk) 

Heat flux 
(W/cm²) 

Min Thickness 

Aluminium 2.7 3D ~210 N/A N/A 

Copper 8.9 3D ~400 N/A N/A 

Graphite 2.3 2D ~2200 Laterally N/A N/A 

Heat Pipe 3.5 1D ~5000 3mm 3mm 

Copper VC 4.0 ~7.6 2D ~10000 3mm 3mm 

PHP 1.1 ~ 2.4 2D ~20000 <1mm <1mm 

 

 

 



MANUFACTURING PROCESS 

 

 

 

 

 

 

 

 

 

   

 

 

 

   

  

 

  

  

 

 

 

  

  

  

 

   

 

 

 

 

Material 

Preparation 

  

CNC Cleaning  

 

Assembly 

 
 

Vacuum 

Brazing 

X-ray 

Inspection 

   

Injection Sealing Performance 

Inspection 

END 



APPLICATION EXAMPLES 

1-2U Data Centre Heat Sink Module  

Dimensions: 110x150x65mm 

Chip size: 50x50mm 

Power Capacity (Qmax): 700W 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Air Flow (CFM) 35 45 

Power (W) T_case (°C) T_a(°C) T_case (°C) T_a(°C) 

100 31.9 23.1 31.5 23.8 

300 47.8 23.0 45.0 23.7 

500 63.2 22.8 58.0 23.9 

700 78.3 24.1 71.5 23.5 

Air Flow (CFM) 65 75 

Power (W) T_case (°C) T_a(°C) T_case (°C) T_a(°C) 

100 30.1 23.6 30.0 23.8 

300 41.8 23.6 41.0 23.8 

500 52.8 23.9 51.6 23.9 

700 64.0 23.6 62.2 23.8 

 

 



Application for Server Heat Sink Module  

Dimensions: 108x78x64mm 

Chip size: 50x50mm 

Power Capacity (Qmax): 350W 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ambient T (°C) 24C 

Cooler PHP 

Number Item Spec Unit Spec2006 Linpack 

5 CPU Temp 85.0 °C 70 71 

6 CPU1 Temp 85.0 °C 70 68 

6 PSU Power - W 414 420 

 

 

 

 

 

 

 

 



 Application for High Power Chip – IGB1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

One Pulsating Heat Pipe (PHP) can support more than 1000W heat dissipation.  

80x40 heater Aluminium PHP 

Power (W) ΔT=T_h – T_c ΔT=T_h – T_c 

200 17.00 5.60 

300 25.62 8.76 

400 34.13 11.85 

500 42.48 14.81 

600 51.03 17.72 

700 59.56 20.52 

800 68.00 23.33 

900 / 26.64 

1000 / 31.26 

 

 


