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Heat-transfer-fluid (HTF) system 
piping is insulated to reduce 
heat loss and prevent worker 

contact with hot surfaces. Insulated 
piping minimizes the effects of chang-
es in ambient temperature to help en-
sure precise control of process tem-
perature. Proper design of the HTF 
system and its insulation is required 
to reduce the risk of fire as a result of 
fluid leakage into insulation.

Types of insulation
The main insulation materials used 
for HTF system piping are fiberglass, 
mineral wool, calcium silicate and 
cellular glass. Table 1 lists some im-
portant properties to consider when 
choosing insulation.  

Fiberglass and mineral wool are 
fibrous materials produced in simi-
lar processes. Thermal conductiv-
ity is similarly low for both materials. 
Calcium silicate insulation is formed 
by drying a calcium silicate slurry 
in a mold, yielding a material with a 
slightly higher thermal conductiv-
ity than fiberglass or mineral wool. 
These three materials have open, air-
filled channels, which can wick leak-
ing fluid into the insulation.

Cellular glass insulation is formed 
by heating a glass powder mixture, 
which melts and expands, leaving 
tiny, sealed glass cells throughout the 
material. It is impermeable to leaking 
fluid and has a thermal conductivity 
similar to calcium silicate.  

Insulation design
Insulation should be installed to cover 
all piping and other exposed surfaces  
of the HTF system where heat loss 
can occur. Free online calculators can 
be used to determine required insula-
tion thickness for most processes. 

Fire safety
Fires have occurred in insulation ma-
terials that have been soaked with or-
ganic heating fluids at apparent tem-
peratures of 500 to 600°F, which is 
well below the autoignition tempera-
ture of most commercial HTFs. While 
the exact mechanism by which such 
fires occur is not fully understood, the 

most probable explanation is that a 
slow exothermic oxidation reaction 
between hydrocarbon-type heating 
fluids and the air inside the voids of 
the insulation starts at about 500°F. 
Such a reaction is believed to occur 
for the following reasons:

A large heating surface area •	
exists within the insulation 
Formation of low-flash-point •	
oxidation products, resulting 
from exposure to air
Temperatures can rise within •	
the saturated insulation mass 
due to poor heat dissipation 
conditions

Tests indicate that fiberglass, min-
eral wool and calcium silicate insula-
tions are more subject to this prob-
lem, since they can absorb large 
amounts of leaking fluid with greater 
surface area of liquid-air contact. 

Cellular glass insulation resists 
saturation by heat transfer fluid and, 
therefore, may be a safer insulation to 
use. Cellular glass normally is more 
costly for most applications because 
of its higher installation cost and its 
tendency to crack when thermally 
shocked. Cellular glass is suggested 
for use around flanges and other ar-
eas where leaks are likely to occur, 
while lower-cost insulation materials 
may be used for pipe racks and all-
welded runs of piping. 

Tips to reduce risk of fire
Install and maintain a leak-free piping 
system when combustible heat-trans-
fer fluids are being used. Reduce the 
number of flanges and incorporate 
adequate flexibility of piping. Use sug-
gested piping specifications. If a leak 
develops, remove the insulation and 
contain and control the HTF until the 
leak can be repaired. 

On horizontal runs of pipe with 
welded joints and proper flange fit-
tings, the standard high-temperature 
insulation, such as calcium silicate or 

fiberglass and so on, may be used.
On vertical runs of lines of pipe 

where occasional sources of leaks 
can develop at flanges and valves, 
install protective, tight-fitting caps 
below flanges and valves to divert 
any fluid leakage to the outside of 
the insulation.

Install valve stems horizontally to 
help avoid stem leakage from enter-
ing the insulation.

On those sections of lines where 
greater numbers of control valves 
and instrument fittings present high-
er leakage risk, install cellular glass 
insulation or metal-shielded insula-
tion to minimize or eliminate any fluid 
saturation of the insulation system.

Consult your company’s insulation 
supplier and insurance company for 
additional suggestions on reducing 
fire hazards.                       n

References
1. “Systems Design Data,” Publication No. 7239193C, 

Solutia Inc., subsidiary of Eastman Chemical Co., 
September 2002.

2. “Liquid Phase Design Guide,” Publication No. TF-04, 
5/14, Eastman Chemical Co. 

3. Controls Southeast Inc., “Insulation,” from www.csiheat.
com/csi_university/insulation.aspx, accessed January 
2016. 

Author
The content for this edition of “Facts at Your Fingertips” was 
supplied by the Eastman technical support team. If you have 
additional questions or comments, please email Eastman at: 
team.therminol@eastman.com. 

Disclaimer: Although the information and recommenda-
tions set forth herein are presented in good faith, Eastman 
Chemical Co. and its subsidiar ies make no representations 
or warranties as to the completeness or accuracy thereof. 
No representations or warranties, either express or implied, 
or merchantability, fitness for a particular purpose or of 
any other nature are made hereunder, and nothing herein 
waives any of the seller’s conditions of sale. Eastman and 
Therminol are trademarks of the Eastman Chemical Co. or 
its subsidiaries.

Insulating Heat-Transfer-Fluid Piping
Department Editor: Scott Jenkins

Table 1. Key ProPerTies of Common PiPing insulaTion TyPes  
Insulation type Temperature use range Absorbent? Price
Fiberglass 0 to 1,000°F (–18 to 538°C) Yes Low
Mineral wool 0 to 1,400°F (–18 to 760°C) Yes Low
Calcium silicate 80 to 1200°F (27 to 650°C) Yes Medium
Cellular glass –450 to 800°F (–268 to 427°C) No Medium
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