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Recommendation for Acceptable Operating Parameters
of Heated Automobile Seats in Order to Mitigate Occupant Injury

RATIONALE
The scientific research that is the basis for this recommended practice was primarily published in the 1950s. Due to the

changing viewpoints on human subject research, it's unlikely this will be updated. However, we propose to keep SAE J3047
on a Five-Year Review cycle to understand if there are any further technical advances in how to achieve this practice.

1. SCOPE

This recommended practice will promote a temperature and duration guideline that mitigates the risk of thermal injuries to
the heated seat user. In addition, recommendations are established to indicate to the user when the heater is operating,
and warnings that should be included in the vehicle literature.

2. REFERENCES

2.1 Applicable Documents

The following publications form a part of this recommended practice to the extent specified herein. Unless otherwise
indicated, the latest issue shall apply.

2.1.1  ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, Tel: 610-
832-9585, www.astm.org

ASTM C1055-03 American Society for Testing and Materials Standard Guide for Heated Surface Conditions that Produce
Contact Burn Injuries

2.1.2 ISO Publications

Copies of these documents are available online at http://webstore.ansi.org/

ISO 13732-1  Ergonomics of the Thermal Environment - Methods for the Assessment of Human Responses to Contact
with Surfaces - Part 1: Hot Surfaces (Sep 1, 2006)
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2.1.3  Other Publications

Henriques F.C. Jr., 1947, Studies of Thermal Injury. V. The Predictability and the Significance of Thermally Induced Rate
Processes Leading to Irreversible Epidermal Injury, Archives of Pathology 43, 489-502.

Moritz, A.R, and Henriques, F.C, Jr., 1947: Studies of Thermal Injury Il: The Relative Importance of Time and Surface
Temperature in the Cutaneous Burns, American Journal of Pathology, Vol 23, 695-720.

Kokate, J.Y., Leland, K.J., Held, A.M., Hansen, G.L., Kvenn, G.L., Johnson, B.A., Wilke, M.S., Sparrow, E.M., and laizzo,
P.A.: Temperature-Modulated Pressure Ulcers: A Porcine Model, Arch Phys Med Rehabil, Vol 76, July 1995, 666-673

3. DEFINITIONS
3.1 HEATED SEAT SYSTEM

A system consisting of a complete seat, heater source, heater controls, which may contain an electronic control unit
(ECU), relay, etc., which provide a heated seat option to the vehicle occupants.

3.2 MAXIMUM OPERATING TEMPERATURE

The maximum temperature reached for either steady state operation or during heater ramp up, measured at the seat
surface which is in full contact with an occupant or an equivalent test specimen.

4. ESTABLISHING MAXIMUM OPERATING TEMPERATURE AND DURATION
4.1 Maximum Operating Temperature Setting

The maximum operating temperature for a seat heater measured at the seat surface over a given time should be set to
operate below the limit described in Equation 1:

Ts = 45.652 x 100222 (Eq. 1)
Where:
tis time in hours
Equation 1: Threshold temperature (°C) for first degree burn

This is based on the experimental data for a first degree burn as described in Appendix A. This equation is graphically
illustrated in Figure 1:
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Figure 1 - Time/temperature limit for first degree burn threshold, extrapolated for longer durations

At long time exposures, this matches the ISO 13732-1 limit of setting 43 °C as a maximum operating temperature setting.
At shorter time exposures, this temperature can be increased; for example, to improve customer comfort in a cold cabin at
vehicle start up. This equation results in temperature limits that are slightly lower than the experimental data. This difference
is larger in the first two minutes, leading to a conservative result compared to the experimental data. Refer to Appendix A
for a full comparison.

Equation 1 defines a single maximum operating temperature exposure limit. If the limit as described by Equation 1 is
reached, a heater should then reduce this temperature to 43 °C or lower. Alternatively, extra margin may be specified to the
limit of Equation 1, which would allow the heater to step down over time while mitigating the risk of an accumulated heat
low temperature burn. If one elects to pursue this type of design, it needs to be conducted with an understanding of how to
adjust the temperature over time to address the effects of accumulated heat.

4.2 Temperature Setting Control

There are several possible methods to limit the heater performance into this area under the limit curve. For example, an
ECU within the heater system could receive temperature feedback via a thermostat or temperature sensor and limit the
heater power. A simpler method is to set the maximum operating temperature to 43 °C, controlled by a thermostat.
Alternatively, the heater controller may have an auto adjustment feature that turns the heater down or off before it exceeds
the limit curve threshold temperature.

The maximum operating temperature of the seat heater should account for variation within the performance of the heater.

5. INDICATION ALERT TO USER

Each seating position equipped with a seat heater shall have a clear indication of the operating status of the seat heater
that is visible to that seat occupant when the occupant is in a normal seating position.
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