Introduction of 

Inorganic Heat Transfer Technology And the Components
Inorganic heat transfer technology and the components have been tested systematically for a long period by SRI International. The test result proves that they have superexcellent heat transfer performance. Under the patent protection by USA, EU and other states, the commercial operation of inorganic heat transfer technology and the components is able to get the reliable legal support.

Inorganic heat transfer technology takes the compound of manifold inorganic elements as heat transfer medium. The medium is injected into or tabular vessel, which is vacuum treated and sealed. That produces inorganic heat transfer viz the Supertube.

The important characteristic of the Supertube is that it can form three basic layers on the internal surface of the Supertube. Each layer’s average thickness is between 0.002mm – 0.008mm. The main functions of the three layers are: delay the corrosion and oxidation of vessel material effectively and prevent it producing oxy hydrogen, thus improving the performance stability of the Supertube and prolonging operation life.

The inorganic heat transfer medium is liquid-state compound. Heated and excited, it gasifies and transfers heat constantly from the hot end to the cold end. The outstanding heat transfers capability can be determined by the difference in temperature on the external tube. The measuring points uniformly distributed on the surface of Supertube display that the axial temperature distribution is of sine wave, and thermal resistance is next to zero. Due to the sinusoidal temperature distribution pattern, on occasions, the end furthest from the heater is hottest.

Variation of axial temperature about the mean as a function of sensor position
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Safety Performance Test

Several safety performance tests (acute biochemical test) were performed by SRI USA.

1. Eye irritation: An acute eye irritation study of Supertube powder on irritation to animal (rabbit) eyes indicates that inorganic heat transfer components have no irritation to eyes. (See Appendix I)

2. Oral: An acute oral limit study of Supertube powder in male and female mice resulted in no toxicity. No animals were found dead or sacrificed in moribund condition and no adverse clinical signs were noted. (See Appendix II)

3. Skin irritation: An acute skin irritation test was performed on the skin of male and female New Zealand white rabbits. On the basis of the MIS (Mean Irritation Scores) 500mg of neat Supertube powder was classified as a nonirritant to animal. (See Appendix III)

4. Radiation Safety Measurement: Experimental gamma and neutron radiation measurements were performed by using gamma-ray spectroscopy and integrated neutron measurements. The test result indicates the total amount of radiation released from Supertube is equivalent to that produced by a heated steel pipe of similar dimension (i.e. effectively zero) and is less than that found in the ambient natural background. (See Appendix IV)

Range of specification of commonly used inorganic heat transfer component:

Tube shape:

Length: < = 30,000 mm (30m) (could be custom made to greater length) 

Diameter: 3Φ –200Φ mm (could be custom made to bigger diameter)

Commonly used tube material includes mild steel, low alloy steel, stainless, steel, aluminum, copper, glass, plttery and porcelain.

Plate shape:

Length x Width: less  < = 500mm x 500mm

Inner thickness >= 0.5mm

*  Length and width can be increased as required by customers.

Commonly used tube material includes mild steel, low alloy steel, stainless, steel, aluminum, copper.

General Features Of the Supertube

1. Conduit Material:

The outer conduit, which houses the chemical element mixture inside the tube, can be composed of any number of different metals and metal alloys.  The Supertube is created via a special process involving the coating of the interior of the metal conduit with the patented mixture of chemicals.

2. Life Expectancy:

After the tube is processed into a Supertube, life expectancy for the heat transfer device based upon continuous, nonstop usage is greater than 10 years.

3. Heat Capacity:

The Supertube begin to function at temperatures above 30 degrees Celsius, and it can continue to hold and transfer heat up towards temperatures at 1770 degrees Celsius.  Due to its rapid heat transfer characteristics, the Supertube is able to function at such high temperatures without volatile explosions due to heat and pressure.

4. Shapes and Sizes:

The tube can be made into a variety of different shapes and sizes, depending upon client’s specifications and the type of application it is intended for.

5. Cost:

Cost for production of the Supertube is lower than any other known conventional heat tube devices, inch for inch.

6. Applications:

The tube is intended as a solution to problems involving all heat transfer: conduction, convection and radiation.

7. Safety:

The product has been tested as being no less than completely and absolutely safe to all life and the environment.  According to strictly monitored tests, less than 15 moles of radiation is given off per second from the device.  In other words, more radiation is given off at any moment, from let’s say - sidewalk concrete - than from the Supertube.

8. Manufacturing Process:

The steps required to manufacture and produce the Supertube are extremely simple and easy, once the proper tooling and fixtures are set up.

Comparison Between Supertube and Conventional Tubes
	Supertube
	Conventional Tube

	Thermal conductivity = 7000 times of silver
	Silver is the most conductive metal for heat transfer.  Heat pipes at only 100 to 1000 times of silver.

	Working conditions at: -30C - +1770C, with a single tube.
	Water heat pipes can only go as high as +300 C, and must utilize different liquids (thus different tubes) at different ranges to accommodate temperature differences.

	Long product life, high reliability.
	Problems with internal pressure often cause dangerous, explosive explosions.

	Housing can be any material.
	Housing limited to specific materials.

	Efficiency based primarily on chemical mixture.
	Heat pipes limited to ordinary liquid vaporization properties in limited temp range.

	Super conductive high efficiency heat transfer.
	Ordinary low efficiency heat transfer.

	Can be numerous different shapes.

No size restrictions.
	Heat pipes must be a “pipe” shape to function. Very limited size ranges.

	Working elements inside tube are non-liquid.  No positional constraints on placement of the tube.  No internal pressure due to liquids.
	In conventional heat pipes, elements are liquid.  Fluids rely upon gravity, proper placement, and direction to function properly.  Internal pressure from liquids leads to potential dangers.

	Absolutely environmentally safe.
	Others not necessarily 100% safe. (I.e. water and steam type tubes are o.k., but mercury tubes can cause some environmental problems.)

	Low overall costs.
	Relatively high overall costs.


Examples of Conductance Coefficient “K” and “Velocity “V” for Heat Transfer in Different Media

	
	K (watts/inch C)
	V (m/s)

	SUPERTUBE
	72,184
	15,000

	DIAMOND
	16.000
	3.3248

	SILVER
	10.312
	2.1428

	COPPER
	9.7790
	2.0321

	GOLD
	7.5700
	1.5730

	ALUMINIUM
	5.2070
	1.0820

	BERYLLIA(99.5%)
	5.0000
	1.0390

	STAINLESS STEEL
	0.4100
	0.08519

	TITANIUM
	0.3500
	0.07273

	ICE
	0.006
	0.00843

	CONCRETE
	0.0203
	0.00422

	GLASS
	0.0203
	0.00422

	BRICK
	0.0152
	0.00316

	STILL AIR
	0.0007
	0.00015


General Specification of SuperTube®
	Item
	specification

	Outside Diameter
	4 to 52 mm

	Length
	70 to 7,000 mm

	Wall Thickness
	0.3mm for 4,6,8 mm diameter 

Over 8mm in diameter, designed according to ASME Pressure Vessel Code

	Material of Casing
	OFHC Copper, Aluminum, Carbon Steel, Stainless Steel and other materials

	Working Media
	Proprietary material 

· 0-250 C cooling / heating formula

· 250-500 C cooling / heating formula

· 500-1000 C cooling / heating formula

	Wick Structure
	Mesh

	Minimum Thickness after flattened
	2 mm

	Bending Angle
	0 to 360 degree ( Note )

	Inclination angle at operating
	Any angle, heating end in the bottom side is preferred as in regular heat pipe

	Maximum failure temperature
	300C for 0-250C working temperature range

600C for 250-500C working temperature range

1300C for 500-1000C working temperature range


Note: There will be some loss in heat transfer efficiency as a result of bending. In general, the heat transfer efficiency for Supertube will dropped to 95% - 97% for 30 degree of bending, 88% - 90% for 60 degree of bending and 80% - 85% for 90 degree of bending. 

Detail Specification of SuperTube®
	Outside
Diameter

(mm)
	Length

(mm)
	Pipe

Materials
	Typical Design Power

(Watt)
	Max.

Power

(Watt)
	Thermal

Resistance

At TDP

(C/W)
	Operating

Temp.

Range

(C)
	Heating

Length

(%)
	Cooling

Length

(%)

	3
	150

200

250
	OFHC

Copper
	14
	18
	0.21
	0 – 250


	30
	60

	4
	120

150

200
	OFHC

Copper
	29
	36
	0.07
	0 – 250


	30
	60

	6
	To any length under 1000
	OFHC Copper
	37
	46
	0.054
	0 – 250


	30
	60

	8
	To any length under 1500
	OFHC

Copper
	46
	58
	0.043
	0 – 250


	30
	60

	Up to 52
	Up to 7,000


	Copper

CS

SS
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