
Measuring Heat Flux? 
Measuring radiant barrier coating thermal values with thermocouples is not as  
simple as measuring temperatures on bare surfaces or on traditional materials.  

Indicated temperatures on surfaces are subject to an instrument's ability to 
effectively measure different spectrum (wavelengths) than heat energy flux.  

· Electronic thermocouples only sense heat flux from visible light to near infrared range. 

· Glass mercury thermometers can sense heat flux from visible light to mid infrared range. 

· The human hand can sense heat flux from visible light to far infrared range. 

This is why executives at Fluke 
Instruments have stated, “We 
measure temperature, not heat”. 

And it’s another reason why ACS 
relies on indirect methods to 
measure performance, with the 
exception of a “thermesthesiometer”.  



Methods for showing thermal values? 

•  Performance references from the field. 
•  Indirect testing: side-by-side comparisons 

measuring amperage, steam condensate, or 
fuel consumption. 

•  “Calibrated” IR Instruments with Emissivity 
set to 0.84. 

•  Indirect measurements on cold side or direct 
measurements on warm side. 

•  Direct measurement using the basis for 
personnel protection standard testing, a 
“Thermesthesiometer”. (ASTM C1057-03)  



Performance from the field 
This chart’s data was gathered from reports from vessels working in 
the regions shown. They specifically cited successful performance 
based on the Ceramic Insulation Coating (CIC) thicknesses shown. 



Indirect Testing measuring amperage 
of side-by-side heated cylinders 

The test results at the bottom were taken with a 5 mph wind blowing 
across the cylinders. (Courtesy of JBT Food Tech, Madera, CA) 



Indirect testing measuring condensate volumes from 
side-by-side steam lines on food processing 

equipment demonstrated 25% efficiency 

     Bill Riker of DelMonte Foods measured steam condensate produced in 
side-by-side 6” steam lines. 

 Steam traps were used to capture condensate at front and back-ends of 
coated/uncoated lines.  

 Net difference was 25% less condensate produced by insulated pipe.  



Condensate volume value-based “steam cost model” 

This chart shows the factors of cost 
to produce steam and the 25% 
savings from using ACS CIC to 
insulate steam-based cooking 
equipment. The data was generated 
by Bill Riker, Chief Engineer for Del 
Monte Foods. His test measured 
volumes of steam condensate 
cooled to water gathered from steam 
traps on side-by-side steam lines. 
One line was coated with ceramic 
insulation coating and one was un-
insulated. This value is less than the 
38% savings advised by JBT Food 
Tech, the world’s leading maker of 
food cooking equipment. This value 
also does not account for the 
equipment operating while in service, 
only to warm up to service temp. 



Indirect measurement of fuel 
consumption for 2 seasons 

•  Kinder Morgan insulated 5 tank tops at their Staten Island 
terminal and measured fuel oil used to heat the #6 oil tanks. 

•  A 9% difference was measured between one year and the 
next during the months of October, November & December. 

This allows ROI modeling based on 
fuel cost, application cost and 
savings for a payback time of 2.8 
years based on original costs. 
Coating cost could be adjusted 
downward to provide a 2 year or 
less ROI.  



ThermTest, Inc. 
 Conductivity Testing - June, 2014 

Conductivity value is based on measuring rate of heat transfer through mass. Because thin 
insulation coating has little mass and primarily blocks radiant heat transfer, conductive-based 
testing hasn’t accurately measured CIC’s full range of thermal efficiency. To our knowledge, 
ThermTest’s equipment provides appropriate testing of thin materials conductivity-based 
thermal efficiency. However, it doesn’t measure radiation barrier characteristics of CIC. 



“Calibrated” Infrared Scan #1 
The building below was coated with several test patches of ACS Ceramic 
Insulation Coating (CIC) and scanned with infrared thermography. The 
results show a surface temperature that’s 10F lower than white paint and 9F 
lower than the ambient temperature at that time of day. The coated section 
is over a cold storage room at 42F and accounts for the lower surface 
temperature. 



Calibrated Infrared Scan #2 



“Indirect” measurement of underside of insulated 
roof – Stemilt Growers, Chinchiolo, CA 

Temperature from 
thermocouples beneath 
coated and uncoated 
insulated roof decking logged 
by Schrader Mechanical.  

Local Modesto weather that 
day was a low of 55.6F, a 
high of 91.9F and a mean of 
73.7F.  

The temperature extremes 
show solar heating on 
radiated roof top and that 
effect underneath. Surfaces 
heat up far above ambient 
levels, causing building roofs 
and walls to radiate inside. 



Direct measurements taken on the warm side of 
insulation coating over the top of a freezer box. This 

models ship use of CIC on interior surfaces and forms 
a foundation for the Hybrid Marine Insulation System 



Direct Measurement: The thermesthesiometer was 
developed in the ’50’s to measure glass cook top 

temperature to prevent burns. This still defines the 
ASTM C1057-03 personnel protection burn standard. 

This equipment is now produced by Therm-X of 
Hayward, California (www.therm-x.com).  

This device is calibrated to 
measure heat flux-based 
temperatures that burn flesh. It is 
the designated measurement 
device for the ASTM-based 
personnel protection standard 
(ASTM C1057-03). The original 
version used tubes and is in limited 
supply. This is the successor to the 
original and can accurately 
measure surface temperatures on 
ACS Ceramic Insulation Coating.  



Thermal Performance Summary 
1/  Ship Performance = Reference-based 

 Application Chart from marine users. 
2/  Indirect:  

 a) Amperage = 14% to 28% 
 b) Steam condensate = 25% 
 c) Fuel consumption = 9% for about 50% 
     of insulated surface.  
 d) W/mK value of 0.1176 (This is a “Direct 

Measurement”).F  
3/  “Calibrated” IR = 9F to 18F difference on 

 exterior building envelopes. 44% lower on 
 steam line surfaces measured.  

4/  Indirect on cold side = 10F to 13F on 
 building envelope.  

5/  Direct on warm side = 40F DeltaT on 
 freezer box temperatures. 

6/  Direct with “Thermesthesiometer” = 30% to 
 60% surface temperature reduction on hot 
 surfaces, subject to temperature and coating 
 thickness. 


