INDUSTRIAL
Technical Bulletin

Super Firetemp Board for Fire Protection of Pipe and Tanks
In most applications, high-temperature insulation is typically specified for energy savings,
process control, and personnel safety. However, it can also be applied in chemical and
petroleum industries as Structural Fire Protection (SFP). With SFP applications, the basic
principle for installing insulation still applies – reduce heat-flow; however, the reason for doing
so differs. In SFP applications, the objective is to reduce heat-flow from the outside-in to protect
the integrity of the structural member in the case of a fire, whereas in typical applications,
insulation reduces heat-flow to maintain process control. In the event of a fire, structural steel
must be protected because when the temperature of the steel reaches 1000° F, its structural
strength is reduced to 40% of its strength at ambient temperatures, threatening the integrity of
the structure itself.
To estimate the insulation thickness that should be used for an SFP application, designers
should target a specific hourly rating (the amount of time an insulation can withstand external
heat before the steel beneath reaches 1000°F), by applying fire test data based on the mass of
the structural element and the thickness of the insulation. Third-party data and test protocol
ensures the structure will meet the time requirements (hourly rating) of the application before
the temperature of the system reaches 1000°F.
Systems used for SFP in a chemical or petroleum environment are evaluated in accordance
with UL 1709 1, which subjects the system to a temperature of 2000°F within 5 minutes after
the start of the test. The test is run until the insulated steel has reached an average
temperature of 1000°F with no single thermocouple reading greater than 1200°F. In the case of
UL design XR301 2, several tests were performed on Johns Manville’s Super Firetemp M board
using the UL 1709 test method. Different insulation thicknesses and structural steel weights
were tested to develop parameters for estimating the thickness of insulation needed to meet a
specific hourly rating. As a result of this testing, an equation was developed by Underwriter’s
Laboratory and is shown below.
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Where:
h = Firetemp M Board thickness ranging from 0.75 to 3.0”.
R = Fire resistance rating ranging from 1-4 hours.
D = Heated perimeter of steel column in inches.
W = Weight of steel column in lbs. per ft.
(W/D) is limited to the range of 0.55 to 4.0.

1

UL 1709 Standard for Safety – Rapid Rise Fire Tests for Protection Materials for Structural Steel. Fire testing that
requires a furnace temperature of 2000F within 5 minutes of the start of the test. The test was developed to simulate
hydrocarbon “pool” fires.
2
UL XR301 is a fire resistance design based on UL 1709 testing of JM/IIG Super Firetemp M board.
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The attached UL listing shows several different geometries that include a circular pipe shape, a
square column, angle iron, and structural I-beams that are included in the above equation
applicability. Based on this information, the methodology shown above can be applied to the
use of Super Firetemp M board on pipes and tanks (circular geometries) as long as the
conditions in the equation above are followed (i.e., board thickness range of 0.75 to 3” and W/D
ratio range of 0.55 to 4.0).
It’s important to note for SFP applications, as the ratio of W/D increases, less insulation
thickness is required for a given fire rating due to the higher mass needed to be heated.
Conversely, if the ratio of W/D decreases, more insulation thickness is required for a given fire
rating to slow the heating of the structural steel to 1000°F.
Careful installation is required when applying insulation for fire protection. Care must be taken to
avoid gaps between the boards to ensure there are no direct thermal paths from the outside of
the insulation to the protected geometry. Stainless steel jacketing is required to provide
resistance to flame and water impingement during fire-fighting.
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