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Selecting Thermal Fluids 

 

The Purpose of a Thermal Fluid 

Thermal fluids are used to carry thermal energy in 

process heating and cooling applications. Water is the 

simplest, most obvious choice for heating and cooling 

applications. However, water has temperature limitations 

that are often constricting. Water under atmospheric 

conditions can only be utilized in its liquid form from 32°F 

to 212°F (0-100°C). For applications outside of this 

range, there are many alternative products. There are 

several factors to be considered before choosing your 

heat transfer fluid.  

 

Selection Options 

The selection of the optimal thermal fluid can be a complicated process. It is often a tradeoff 

between cost, high thermal stability, and performance. Short and long term costs must also be 

considered. Some fluids appear less expensive, but the initial savings are often at the expense of 

high operating or maintenance costs.  

Common options for Thermal Fluids include: 

● Engineered synthetic 

● Engineered silicone oil 

● Glycol-based fluids  

● Non-synthetic  

Synthetic products are more expensive than non-synthetic fluids, but provide enhanced properties 

such as fire resistance, corrosion protection, and in many applications much greater thermal 

performance.   
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Factors to Consider 

The ability of a fluid to transfer heat depends on the fluid’s viscosity, thermal conductivity, specific 

heat, and density. Optimal heat transfer is achieved with fluids that have low viscosity, and higher 

thermal conductivity, specific heat, and density. Most major suppliers of thermal fluids will have 

available online detailed product information and properties. 

When considering long term costs for replacement, degradation is a factor. There are two primary 

ways a thermal fluid can degrade: oxidation and overheating. Oxidation occurs when the fluid 

comes in contact with air. This forms acids, which have poor thermal stability and degrade at 

relatively low temperatures. Overheating occurs when a fluid is heated above the maximum 

temperature, which causes molecules to break apart and decrease the viscosity.  

 

Comparison of Thermal Fluid Options 

 Water 
Engineered 
Synthetic 

Engineered 
Silicone 

Glycol Solutions 

Service Heating / Cooling Heating / Cooling Heating / Cooling Cooling 

Thermal 
Range 

40°F to 200°F 
 

5°C to 95°C 

-110°F to 750°F 
 

-80°C to 400°C 

-150°F to 750°F 
 

-100°C to 400°C 

-75°F to 200°F 
 

-60°C to 95°C 

Pros 

  - Readily available 
 

  - Inexpensive 
 

  - Great heat capacity 
 

  - Low viscosity 

  - Low viscosity 
 

  - Inexpensive compared  
    to Engineered Silicone 
 

  - Low degradation rate 

  - Low rate of evaporation 
 

  - Non-corrosive 
 

  - Lowest degradation rate 

  -Wider temperature range 
 

  - Low cost  
 

  - Good heat capacity  
 

  - Low viscosity 
 

  - Sterile, less toxic (propylene) 

Cons 

  - Constrictive 
     temperatures 
 

  - High degradation rate 

  - No freeze/corrosion  
protection  

  - Expensive 
 

  - Hard to dispose of 
 

  - No freeze/corrosion 
protection 

  - Not as efficient as water alone 
 

  - Evaporates readily at upper 
temperature limit 

 

  - High degradation rate 

 

Specific temperature ranges are approximate values and will vary depending on the thermal fluid selected by the customer. 

 The Engineered Synthetic and Silicone temperature ranges are not for a single fluid, rather the extreme high and low of all options.  
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Low Temperature Applications 

For lower temperature applications (<32°F, <0°C), glycols are a great solution because they act 

as a freeze point suppressant when mixed with water. The concentration of glycol has a direct 

relationship to the temperature limit/performance of the fluid. Ethylene glycol fluids are preferred 

in most applications due to their lower viscosity allowing higher heat transfer. However, propylene 

glycols are preferred in food and beverage applications due to safety restrictions.  
 

Glycol Mix Concentrations Versus Freezing Temperatures: 
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High Temperature Applications 

For higher temperature applications, there are engineered thermal fluids designed for 

temperatures as high as 750°F (400°C). There are many options available, each with properties 

developed for specific applications or priorities. Before selecting one of these fluids, 

considerations should be given to performance priorities.  

 

Examples of performance priorities to consider: 

● Extreme Temperatures 

● Fluid Life 

● Corrosion Protection 

● State Regulations 

● Heat Exchanger Temperature Ratings 

 

Safety should always be prioritized when working in high temperature applications. 

 

Extreme Low or High Temperature Applications 

There are additional thermal fluids available for applications that exceed the limits of the common 

thermal fluids described above, for these applications additional considerations may also need to 

be considered in relation to equipment design and overall operating conditions.  

 

 

For additional information contact a ThermaPlate representative. 


