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This NASA magazine highlights the extensive collaboration between NASA and SPI 
Coatings showcasing groundbreaking technological advancements all these years later. 
There are products that claim an association with NASA; but the only insulation 
coating with an established direct relationship to NASA is SUPER THERM®. 
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NASA researchers helped create an insulation coating that blocks heat and sunlight. 

When developing a new coating to protect buildings from heat buildup, SPI Coatings 
(Superior Products International II, Inc.) of Shawnee, Kansas reached out to the experts 
at Marshall Space Flight Center’s materials lab for assistance in finding ceramic 
compounds that could be incorporated into a heat-resistant spray insulation. 
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SUPER THERM® has been applied in several places, including handrails on the Hoover 
Dam Bypass Bridge over the Colorado River. The selection of the ceramic and 
polymeric materials in SUPER THERM® was assisted by NASA scientists. Credit: SPI 
Coatings.  

 

The thermal protection system on the outside of the space shuttle included hundreds of 
ceramic tiles custom made for the orbiter. These tiles reflect and repel heat away from 
the shuttle’s outside surface during atmospheric re-entry and were an inspiration for the 
ceramic ingredients in SUPER THERM®. Credit: NASA 
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Engineers at Marshall Space Flight Center have experience in testing spacecraft 
components against extreme temperatures, like the heat shield from the Orion 
spacecraft. The inventor of SUPER THERM® recognized this expertise and reached out 
to the engineers at the Center for help. Credit: NASA 

J.E. Pritchett, President at SPI Coatings 

Each ceramic compound was tested one by one to find the select few that actually 
worked “when” blended into a coating formula. That single step of individual testing 
takes time and effort having little to do with “throwing a lot of money at it” which has 
been the statement of large firms thinking the answers are in the web somewhere. AI or 
the web “only knows” what has been published and presented for public view. I have not 
published my findings nor will I. Therefore, AI and the web remain in the dark on 
“individual testing of over 4,000 ceramic compounds” finding the correct compounds 
that actually work. I checked AI using the web asking specific questions that I know to 
ask to see if AI has this understanding and it does not. I find it amusing how AI will 
identify a compound as the “one” generally, then specifically state it cannot work. 

https://www.linkedin.com/in/j-e-pritchett-07897025/
https://www.linkedin.com/in/j-e-pritchett-07897025/
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J.E. Pritchett talks about SUPER THERM® in the 3:00pm speaker slot at the 

NASA New Technologies Conference 
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SUPER THERM® DEVELOPMENT 
HEAT LOAD VERSUS STANDARD INSULATION 

In the late part of the 1980’s, the inventor (J.E. Pritchett) began working with the 
reflective coating companies that made “NASA ceramic paints”. He learned that the 
formulas used for these reflective paints were not made from NASA technology and 
were only good for light reflection. When the coatings became dirty or tarnished, the 
coatings did not reflect solar heat. 

In 1987-88, J.E. Pritchett decided to contact NASA directly to ask the NASA engineers 
what kind of ceramics to use to make an insulation coating. The NASA engineers at 
the Marshall Space Center told Mr. Pritchett that they had never developed a ceramic 
insulation paint and that the marketing materials used by the reflective companies that 
they used “NASA Technology” was not true. Mr. Pritchett then asked the engineers 
what types of ceramics they would recommend using in a coating that could provide 
insulation. The engineers worked with Mr. Pritchett for some time to choose the 
particular ceramics in the engineering books that would be the best in blocking solar 
heat. Mr. Pritchett tested all the ceramics that were suggested by the NASA engineers 
and determined that none of the ceramics were successful in blocking solar heat. 

The NASA engineers then helped Mr. Pritchett by directing him to ceramic suppliers 
around the world so that he could contact them to obtain ceramic samples and begin a 
long research and development period using a “trial-and-error” method of testing each 
individual ceramic compound to see if it could block and repel solar heat. During the 
development processes between 1988 and 1992, SUPER THERM® was created using 
three ceramic compounds to meet the needs of heavy industrial plants and 
petrochemical areas to offer insulation for pipes, tanks, and facilities. The first formula 
of SUPER THERM® was sold to industrial users in 1989. By 1992, Mr. Pritchett had 
tested over 700 compounds in a continuing effort to determine which additional 
ceramic compounds might be more effective in blocking solar heat waves. The 
important point of this testing was to find most effective ceramic compounds that could 
continue to block and reflect solar heat waves even after the coating became dirty and 
less white in color. 

In this process of investigation and research, Mr. Pritchett learned that density, 
crystalline structure, size, type of compound, and method of the compound processing 
were the most important characteristics that made the ceramic compound effective in 
blocking solar heat waves. The density of each compound was tested, and the lower 
density compounds would not absorb the heat. Heat can easily absorb into and make 
metal very hot, but paper can absorb heat and not become hot. The ceramic 
compounds in SUPER THERM® are 50 times less dense than paper and therefore, 
solar heat cannot load or absorb into these ceramics. Crystalline structure is the 
design of the ceramic compound. This becomes important when the structure is made 
to repel heat movement over the compound and to throw off the heat from the surface. 
The size is very important to be able to block the solar radiation wave as it hits the 
coating surface. In testing performed by German engineers, a study was made to 
determine what materials and at what size are most effective in blocking Infrared 



 

Page 18 of 20 

radiation (long wave) and visual light (short-wave) radiation to block the heat wave 
from entering or passing through the coating. 

Infrared radiation was tested and determined to represent 57% of the heat from solar 
radiation. 40% of the heat was visual light (light spectrum) that heats up the surface 
and then the surface conducts heat into the building. Finally, 3% of the heat comes 
from UV which is not significant. SUPER THERM® has been tested to block 99.5% of 
long wave radiation and 92% of short-wave radiation. The ceramic compounds 
naturally block UV. To successfully block heat waves and heat build-up on a surface, 
the chosen ceramic compounds perform the functions of blocking heat waves from 
passing through the coating and other ceramic compounds will block the heat that 
would normally build up on the surface and then transfer by conduction. Type of 
compound and how it is processed to resist heat loading is critical.  

From 1989-2023, a total of 4,000 + compounds have been tested to find which 
compounds can improve the existing insulation coatings or develop new insulation or 
high heat coatings that can provide answers to insulation problems in industrial 
environments. In many areas of the industrial complexes or types of operations, 
fiberglass, or rock wool, cannot work well and using concrete mixtures is not a good 
solution. The high temperature coatings developed can be sprayed into place with few 
man hours, are easy to apply, safe to use for workers and the environment, and are 
extremely effective.  

A tremendous amount of discovery and testing has been performed over a 35-year 
period to determine the best selection of ceramic compounds to provide a total 
insulation program. From the research used to develop the radiation heat blocking 
ceramic coating, additional research has continued on ceramic compounds and the 
combinations of these compounds to find the right balance of ceramics to build new 
and improved coatings for high heat insulation for hot pipes and furnace walls and 
ceiling uses as well as fire controls for structural steel, apartments, housing and 
industry to protect all building materials used in construction.  

The research and development process was understood early to be the only way to 
fully understand a compound and how it could or would act when mixed into a resin 
system with water and other raw materials. There are no books that contain a study of 
ceramic compounds and how each compound functions or fails in all circumstances of 
a wet environment or mixed into a formula. Therefore, the research and development 
process is a daily, weekly, monthly and yearly effort that continues on any and all new 
compounds brought to our attention. The search is ongoing and will continue to 
discover the next major breakthrough in heat control.  

Consider the thickness factor— 

Comparing SUPER THERM® to all the thick insulation materials designed to absorb and 
slow down the conduction of heat is totally outdated. Everyone knows that the original 
insulation materials have been thick materials. The reason is simple: the heat is loaded 
into a surface and then the materials had to be thick to provide resistance to the time it 
would take for all this heat to transfer or conduct through the materials to the other side. 
This conduction method of insulation is gauged by the "R" or "K" value, which is a 
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simple measure of this heat absorption and transfer through the materials. It is a 
measurement of the rate of heat transfer.  
All the marketing, all the education in the Universities, and all the principles of insulation 
were based upon thickness to buy as much time as possible from initial heat load to 
transfer through the material.  
All these thick materials are designed for slowing down conduction - fiberglass, rock 
wool, foam, and other materials. These materials accept HEAT LOAD on the surface 
which they are trying to work under or next to. All these materials are based on "after-
the-fact" heat load and are doing nothing more than trying to manage the 100% heat 
load that they cannot fully control.  
Now consider SUPER THERM®. It is not thick and, therefore, how could it be effective 
in conductive resistance? The interesting part of SUPER THERM® is that it works to 
control two recognized heat transfer modes – radiation and conduction. Since it resists 
heat load and has a high emissivity, SUPER THERM® uses convective heat to balance 
the interior room temperatures.  
NOTE: Convection inside a building moves heat from one location (hot area) to another 
location (cold area). It works to make the room temperature uniform. The surface 
properties have little to do with the heat transfer across the wall, i.e. from inside to 
outside. There is heat load into the wall, then conduction is the mode of transfer to the 
cool side.  
Thick materials were designed to address only conduction, and actually ignore 
radiation, which is the most dominant heat transfer mode under the sun.  
SUPER THERM® works to block the initial radiation causing the HEAT LOAD. By 
blocking 95% of the initial heat load, there is only 5% of heat "available for transfer", 
proving that SUPER THERM® is effective even without the conventional standards of 
thickness. In addition, SUPER THERM® provides a barrier against moisture and air 
movement. It has been studied and proven that a large percentage of heat loss or gain 
is due to moisture load in the substrate as well as air leakage causing the heat to load 
quickly and travel through the structure. SUPER THERM® seals the substrate and 
blocks moisture absorption and air leakage. 

If you allow only a 5% heat load onto a surface that is the target of insulation, you have 
only a 5% heat transfer that enters the substrate. Thick materials allow almost 100% of 
this heat load because their surface is not designed to block the heat load--they are 
designed to absorb heat and slowly allow it to transfer - such the "R" or "K" value 
measurements.  
Radiation is not the only heat transfer that SUPER THERM® blocks. It blocks conduction 
as well. Blocking HEAT LOAD is the key to measuring insulation and SUPER THERM® 
provides the best in the market. It is based and established on all approved test 
standards.  
Marketing and education need to understand the simple facts of insulation--if you block 
heat load, you control the amount of heat gain or loss.  
Everyone understands the capability of repelling or reflecting heat gain on the exterior. 
The principle is the same for the interior, as SUPER THERM®'s ceramic blend resists 
the majority of heat load because the ceramic compounds do not have the density to 
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absorb and hold heat. What heat is absorbed into the coating is thrown back out of the 
coating to stabilize the heat and helps the convective heat movement between warm 
and cold areas stabilize quicker.  
This is called EMISSIVITY, which is a test measurement of how much or fast a surface 
can unload the heat it does absorb. Emissivity is a property of a material, not a rate of 
heat transfer. The material covering the wall or ceiling would be the ceramic coating and 
therefore its’ emissivity will equal the rating of the coated surface and not the substrate 
material. In this case, the emissivity is 0.91 in throwing heat off its’ surface back to the 
room.  
This is HEAT LOAD versus HEAT TRANSFER. SUPER THERM blocks heat load, 
which is the beginning of the heat loss or gain problem. All the thickness designed 
materials try to control the conduction of the initial heat load that they have no way of 
blocking. Therefore, the measurement of "R" or "K" relates to how quickly this heat load 
transfers.  
The question becomes, do you want more thickness to overcome the rate of heat 
transfer and this thickness factor having to increase due to absorption of moisture 
(humidity) and air flow --or-- would you rather block the initial HEAT LOAD and stop this 
process from ever occurring while blocking moisture absorption and reducing air flow?  
Expand the expectation for this coating from just being a heat control whether summer 
heat gain or winter heat lost to a more complete system coating that can not only be a 
moisture barrier, but a proven water barrier to a 60 mph wind driven rain, a sound 
barrier blocking up to 50% of the talking frequency sound transmission through walls 
(due to the same ceramics that cannot load heat), to a "0" fire spread with a Class A 
rating, to a mold/mildew blocker that helps to stop condensation, yet can breathe to 
avoid mold development. 

Standard insulation materials are loaded between all the studs and joists leaving the 
studs and framing to load and transfer heat? When the fiber materials are pushed into 
place and compacted, do you think this reduces its' "R" factor -- yes it does and 
dramatically. A material schedule to be a R 19 at 6 inches is forced into a standard stud 
wall where the stud is 3 5/8". The material is pushed into place making it an average of 
3" thickness. Since this is only effective based on thickness, you have a R 9.5 that was 
never R19. Since most homes in the US and abroad are 2X4 stud construction, they 
have never been in code. Therefore, basing insulation on R value is completely 
subjective as traditional insulation installed out of the lab and in the field cannot perform 
to its' marketed performance.  
This is simply the reason for opening our minds to new technology that works as tested, 
proven, and marketed.  
J.E. Pritchett, President  
SPI Coatings (Superior Products International II, Inc.) 
10835 W. 78th Street  
Shawnee, Kansas 66214  
Phone: +1 (913) 962-4848  
Fax: +1 (913) 962-6767  
Website: www.spicoating.com 
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