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Fluid Phase Change applications, often referred to as “re-circulating,” use closed loop 
heat pipes to transfer heat quickly through evaporation and condensation within 

into advanced heat sink technologies when increased thermal density or physical size 
restrictions exist. This similar process is utilized in vapor chamber technology as well. 
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HEAT PIPE INTRODUCTION WHY USE HEAT PIPES?

Heat pipes are used to transport heat over a distance with very low thermal resistance. This 
is very helpful when small or distant heat sources need to be dissipated over a larger area or 
moved to a remote heat exchanger. Heat pipes are a Fluid Phase Change application, often 
referred to as “re-circulating,” because they use a closed loop to transfer heat quickly through 
evaporation and condensation within the heat pipe.  

Heat pipes do not actually dissipate the heat to the environment, but serve to 

internal wick structure that is sealed on both ends with a small amount of water 

then travels to the colder section of the heat pipe where it condenses back to a 
liquid. It is the evaporating and condensing of the water that form a pumping action 
to move the water (and thus the heat) from end to end of the pipe. There are many 
types of wick structure that can be used within the heat pipe and they are generally 

grooved heat pipe is a copper tube with a series of shallow grooves around 
the internal perimeter of the heat pipe. While the water is a liquid, it travels in the 
grooves and while it is a vapor it travels in the open space of the pipe. Grooved 
pipes can be used in horizontal orientations, but are very limited in performance if 
used above 15° out of horizontal.

powder wick heat pipe can also be known as a sintered heat pipe. During the 
manufacturing process a mandrel is installed in the center of the pipe and copper 

packed, the parts are placed into a sintering oven. Once at temperature, the copper 
powder will stick to the pipe and to itself, forming numerous internal pockets like a 

and can be used horizontally, vertically and all points in between including upside down.

GROOVED HEAT PIPE

MESH HEAT PIPE

POWDER WICK 
HEAT PIPE

mesh heat pipe is a smooth wall copper tube with a woven copper mesh 
installed along the interior of the pipe. The mesh is designed to remain in 
contact with the walls of the pipe in areas where the pipe may be bent or 

out of horizontal.

and the best heat pipe for your application. 

• 
• 
• Light Weight
• Versatile with high thermal performance

KEY FEATURES

Heat pipes have proven to be robust and reliable over many years in these types of applications. The next section will give 

ambient, but much of the battle is to bring the heat to the heat exchanger with as little temperature change as possible. Heat 

Heat pipes are used in many harsh environments such as:
• Telecommunications
• 
• Transportation
• 

HOW HEAT PIPES OPERATE

Heat Source

1 2

5

3

4

61. 
2.    Vapor transfers along the cavity to the lower temperature area
3. 
4. 
5.    Fluid returns to high temperature end via capillary force in the wick structure
6. 
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HEAT PIPE BASICS FLATTENING HEAT PIPES

When selecting the diameter and length of heat pipe it is important to consider the 
orientation with respect to gravity and overall heat load for the thermal system. The 
transport of vapor within the heat pipe is responsible for the thermal conduction from 

gravity plays a role in the thermal capacity of a heat pipe. 

capacity is reduced, just as if a smaller diameter pipe was being used. The larger diameter of the 

When selecting the diameter and length of heat pipe it is important to consider the 
orientation with respect to The thermal capacity is increased when the heat source is 
lower than the condenser (or ambient heat exchanger) because gravity assists the return 
of condensed water back to the heat source. The opposite is also true as the thermal 
capacity is reduced when the condensed water must move by capillary forces back to the 

advantageous direction and cut the capacity in half in the deleterious direction from the 

solution for your application.

     Qmax       Out Diameter    Out Diameter    Out Diameter Out Diameter    Out Diameter

MAXIMUM HEAT TRANSFER TABLE                                  HEAT PIPE LENGTH = 150MM
(POWDER TYPE)

     Qmax       Out Diameter    Out Diameter    Out Diameter Out Diameter    Out Diameter

MAXIMUM HEAT TRANSFER TABLE                                  HEAT PIPE LENGTH = 250MM
(POWDER TYPE)

• 
• Transport 
• General parameters
• Bending
• Flattening

HEAT PIPE BASICS

By Hand:
• 
• 
• 

BENDING

Tooling:
• 
• 
• 

  Diameter      Thickness    Width     Tolerance
     (mm)           (mm)         (mm)         (mm)

SIZE OF FLATTENED HEAT PIPES

diameters depending on the method of bending.

Contact us: (603) 635-2800
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HEAT PIPE ASSEMBLIES WAKEFIELD-VETTE STANDARD HEAT PIPES

Interfacing heat pipes with plates and heat exchangers is predominately about maximizing contact 

be secured into the groove using solder or thermal epoxy, which also augments the contact area 

increase the contact of the heat pipe to the plates to reduce the thermal resistance of the contact 
interface, just as the thermal epoxy and solder did in the prior example.

Part Number                 Description

Vapor transports heat from evaporator to 

evaporator through capillary action.

Heat pipe dissipates thermal power to 

vapor to liquid.

through vaporization of liquid.

Contact us: (603) 635-2800
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VAPOR CHAMBER INTRODUCTION WHY USE VAPOR CHAMBERS?

 are used to transport heat over a distance with very low thermal resistance.  
This is very helpful when small heat sources need to be dissipated over a larger area. Vapor 
chambers  are a Fluid Phase Change application because they use a closed loop to transfer heat 
quickly through evaporation and condensation within the chamber. The particular aspect useful 

compared to a heat pipe which transports heat over a distance in a straight line.

Vapor chambers have proven to be robust and reliable over many years in these types of applications. The next section will 

applications, such as processors, graphics cards and other chip-sets, have high thermally dissipated power in a small area. Fan 

is to spread the heat to the heat exchanger with as little temperature change as possible. Vapor chambers excel at this and can 

TOP COPPER PLATE

TOP WICK
(COPPER MESH)

COPPER COLUMNS

WORKING FLUID

BOTTOM WICK
(COPPER MESH)

BOTTOM COPPER PLATE

• 
• 
• Light Weight
• Versatile with high thermal performance

KEY FEATURES
• 
• Telecommunications
• 
• Transportation

HOW VAPOR CHAMBERS OPERATE

HEAT SOURCE

COOLING

VAPOR CHAMBER

HEAT EXCHANGER
FINS

COPPER COLUMN MESH 
WICK

During the manufacturing process copper columns 
are used throughout the vapor chamber to 
support the plates that act as the lids and contain 
the liquid and vapor. The copper mesh is oriented 
within the chamber pressed against the copper 
plates. The plates are sealed around the perimeter 

the strongest and highest temperature compatible 

process also allows the mesh to bond to the 
copper plates as well.   

There are a few types of wick structure that can be used within the vapor chamber, but 

sized meshes are used together to promote condensation or transport of liquid depending 

gravity may vary depending on application and orientation, but one must consider lower 
performance if used above 15° out of horizontal.

Vapor chambers, like heat pipes, do not actually dissipate the heat to the 

vapor chamber is made from copper plates (top and bottom) with an internal 
wick structure that is sealed around the perimeter with a small amount of water 

which then travels to the colder section of the vapor chamber, where heat is 
dissipated through an external heat exchanger, where it condenses back to a 
liquid. It is the evaporating and condensing of the water that form a pumping 
action to move the water (and thus the heat) from the area of the heat source 
to all other areas of the vapor chamber.

Contact us: (603) 635-2800
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VAPOR CHAMBER BASICS VAPOR CHAMBERS THERMAL CAPACITY

When considering the use of a vapor chamber in your application, it is important to consider the 
orientation with respect to gravity and overall heat load for the thermal system. The transport of 
vapor within the vapor chamber is responsible for the thermal conduction from one area to the 

typically bent and integration can be more direct with the heat source than with heat pipes.

chamber is the volume of the vapor space. This is determined by the thickness and area of the 

leaving clearance for other board mounted objects. These pedestals can be extended 5mm from 

chamber for better integration with the heat source and locating the heat source a the center of 
the vapor chamber with good pressure application.• 

• Transport 
• General parameters

VAPOR CHAMBER

 

Vapor chamber has larger tooling cost so high volume 

solution may need only 1 vapor chamber compared to 

Theory

Application

Shape

Fixtures

Heat Source Contact

Qmax

Cost

1-D heat distribution. Using one or more heat pipes to spread heat. 
Suitable for long distance between heat source and heat exchanger.

 

Lower cost for a single heat pipe, but may also need tooling cost for 

HEAT PIPE

In many applications, the decision to use a vapor chamber is frequently compared to a thermal 

the chamber or pipe and the liquid is condensed at the heat exchanger and transported back 

• High power density: when the heat source is small but heat generation is large, vapor    

• High power:  when the application must dissipate large wattage, a vapor chamber spreads the   

 can also spread the heat, but unless many are ganged together, the hot spots may still persist.

15W

 

HEAT CARRYING CAPACITY (Q-MAX) BY VAPOR CHAMBER THICKNESS

Note: 

heat exchanger.

Contact us: (603) 635-2800
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VAPOR CHAMBER ASSEMBLIES WAKEFIELD-VETTE STANDARD VAPOR CHAMBERS

Interfacing vapor chambers with plates and heat exchangers is predominately about maximizing contact 

The vapor chambers can also be soldered to liquid cold plates to take advantage of spreading the heat 

heat pipes to take the heat that has spread in the plane of the vapor chamber and extend it in the vertical 

surface area contact to the source.

consultation on assembly design or parameter questions. 

PART NUMBER VC-1131-8175-517

Product Info Description
 

PART NUMBER VC-90-90-3

Product Info Description
 

PART NUMBER VC-106-70-3

Product Info Description
 

Product Info Details

Product Info Details

Product Info Details

PART NUMBER VC-106-82-3

Product Info Description
 

Product Info Details

CHAMFER

2 TYPES OF FILLING PORTS 
(7MM MAXIMUM):

Contact us: (603) 635-2800

RETRACTED


