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1. Scope—The scope of this SAE Information Report is to:

a. Define the Equivalent temperature.

b. Describe how it can be used to evaluate the performance of a heating and/or air-conditioning system
in a vehicle.

c. Describe how it can be measured.

2. References

2.1 Applicable Publications—The following publications form a part of this specification to the extent specified
herein.

2.1.1  ANSI/ASHRAE PusLICcATIONS—Available from ANSI, 25 West 43rd Street, New York, NY 10036-8002, Tel:
212-642-4900, www.ansi.org.

ANSI/ASHRAE-1992—Thermal environmental conditions for human occupancy
ANSI/ASHRAE 55-1992—Atlanta: American Society of Heating, Refrigerating, and Air-Conditioning
Engineers, Inc.

2.1.2 ISO PuBLICATIONS—Available from ANSI, 25 West 43rd Street, New York, NY 10036-8002, Tel:
212-642-4900, www.ansi.org.

ISO 7726—"Thermal environments—Instruments and methods for measuring physical quantities,”
International Standards Organization, Geneva 1985

ISO 7730—"Moderate thermal environments—Determination of the PMV and PPD indices and
specification of the conditions for thermal comfort,” International Standards Organization, Geneva,
1984
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2.2 Related Publications—The following publications are provided for information purposes only and are not a
required part of this document.

Fanger, PO., 1982, "“Thermal Comfort” Malabar, F1, Robert E. Krieger Publishing Company
Bedford, T., 1236, “The warmth factor in comfort at work,” Rep. Industr. Hith., Res. bd. No. 76, London

Dufton, A.F, 1932, "The equivalent temperature of a room and its measurement,” Bldg. Res. Technical
Paper No. 13, London

Gagge, AP, et al, 1931, “Thermal interchanges between the human body and its atmospheric
environment,” Amer. J. of Hyg., 26:84-102

Gagge, A.P, 1940, “Standard operative temperature generalized temperature scale applicable to direct
and partitional calorimetry,” Amer. J. Physicl., 131:93

Hymore, R.R., R.F. Tweadey, and D.F. Wozniak, 1991, “Development of a Test Procedure for Quantifying
Performance Benefits of Solar Control Glazings on Occupant Comfort,” SAE International Congress
and Exposition, Detroit, Ml, Feb. 25-March 1

Madsen, T.L., Olesen, B.W., and Christensen, N.L., “Comparison between operative and equivalent
temperature under typical indoor conditions,” ASHRAE Trans., Vol. 20, Part 1, 1984

Madsen, T.L., Olesen, B.W., and Reid, K., 1886, “New methods for evaluation of the thermal environment
in automotive vehicles,” ASHRAE Transactions Vol. 92, Pt. 1

Mcintyre, D.A., 1978, "Subjective temperature: A simple index of warmth,” ECRC/M 916, The Electricity
Council Research Center, Chester, UK

Olesen, Bjarne, 1988, “Evaluation of the thermal environment in vehicles,” Bruel & Kjaer Application Notes
Olesen, B.W. and Jens Rosendahl, 1990, "Thermal Comfort in Trucks,” FISITA ‘20, Terino, Italy, May 7—11
Wyon, D.P., Tennstedt, C., Lundgren, |., and Larsscn, S.A., 1985, "A new method for the detailed
assessment of human heat balance in vehicles—Volvo's thermal manikin” VOLTMAN, SAE,
International Congress and Exposition, Detroit, M|
3. Definitions
3.1 CLO—A unit used to express the thermal insulation provided by garments and clothing ensembles, where:
1¢clo=0.155m>-°C/W (0.88 ft- °F/Btu) (Eq. 1)
3.2 Thermal, Comfort—That condition of mind which expresses satisfaction with the thermal environment.
3.3 Thermal, Comfort—The characteristics of the environment which affect a person’s heat loss.
3.4 Relative Humidity (RH)—The ratio of the mole fraction of water vapor present in the air to the mole fraction of
water vapor present in saturated air at the same temperature and barometric pressure; alternatively, it equals
the ratio of the partial pressure (or density) of the water vapor in the air to the saturation pressure (or density)

of water vapor at the same temperature.

3.5 MET—A unit used to express the activity level (metabolic rate) of a person. 1 met=58.2 W/m? {18.4 btu/h-ftz)
which is equal to the energy produced per unit surface area of a seated person at rest.
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