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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies 
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO 
technical committees. Each member body interested in a subject for which a technical committee has been 
established has the right to be represented on that committee. International organizations, governmental and 
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the 
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. 

ISO 14505-3 was prepared by Technical Committee ISO/TC 159, Ergonomics, Subcommittee SC 5, 
Ergonomics of the physical environment. 

ISO 14505 consists of the following parts, under the general title Ergonomics of the thermal environment — 
Evaluation of the thermal environment in vehicles: 

⎯ Part 1: Principles and methods for assessment of thermal stress 

⎯ Part 2: Determination of equivalent temperature 

⎯ Part 3: Evaluation of thermal comfort using human subjects 
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Introduction 

Direct methods for the assessment of thermal environments (hot, moderate, cold) in vehicles involve 
measurements of the responses of human subjects. There are three types: subjective methods, objective 
methods, and behavioural methods. Subjective methods quantify the responses of people to an environment 
using subjective scales. Objective methods are those which quantify the physical, physiological or mental 
condition of a person by the use of instrumentation or measures of an output such as performance measures. 
Behavioural methods quantify or represent human behaviour in response to an environment. Each of these 
methods has been developed according to basic principles and the most appropriate form of the method and 
combination of methods used in concert for the assessment of thermal environments in vehicles will depend 
upon the context and vehicle environment of interest. This part of ISO 14505 provides both principles and 
application of methods for the assessment of thermal comfort in vehicle environments using human subjects. 
The most appropriate methods for evaluating thermal comfort in vehicles are subjective. The principles for the 
construction of subjective assessment scales are given in ISO 10551 and are used in the development of the 
test method specified in this part of ISO 14505. Physiological measurements on human subjects are 
described in ISO 9886 and are beyond the scope of this part of ISO 14505. 

This part of ISO 14505 complements standards concerned with the ergonomics of thermal environments and 
in particular can be used together with thermal indices that are valid for use in vehicle environments. 
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Ergonomics of the thermal environment — Evaluation of 
thermal environments in vehicles — 

Part 3: 
Evaluation of thermal comfort using human subjects 

1 Scope 

This part of ISO 14505 gives guidelines and specifies a standard test method for the assessment, using 
human subjects, of thermal comfort in vehicles. It is not restricted to any particular vehicle but provides the 
general principles that allow assessment and evaluation. The method can be used to determine a measure of 
the performance of a vehicle for conditions of interest, in terms of whether it provides thermal comfort to 
people or not. This can be used in vehicle development and evaluation. 

This part of ISO 14505 is applicable to all types of vehicles, including cars, buses, trucks, off-road vehicles, 
trains, aircraft, ships, submarines, and to the cabins of cranes and similar spaces. It applies where people are 
enclosed in a vehicle and when they are exposed to outside conditions. For those exposed to outside 
conditions, such as riders of bicycles or motorcycles, drivers of open sports cars and operators of fork lift 
trucks without cabins, vehicle speed and weather conditions can dominate responses. The principles of 
assessment, however, will still apply. 

This part of ISO 14505 applies to both passengers and operators of vehicles where its application does not 
interfere with the safe operation of the vehicle. 

It presents the principles of the assessment and evaluation of thermal comfort, including the use of test 
methods and trials. It also presents subjective methods that can be used in assessment. 

This part of ISO 14505 is a basic ergonomics standard which can contribute to the development of standards 
concerned with specific vehicles and products. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

ISO 12894, Ergonomics of the thermal environment — Medical supervision of individuals exposed to extreme 
hot or cold environments 

ISO 13731, Ergonomics of the thermal environment — Vocabulary and symbols 
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3 Terms, and definitions 

For the purposes of this document, the terms and definitions given in ISO 13731 and the following apply. 

3.1 
cold stress 
climatic conditions under which the body heat exchange is just equal to, or too large for, heat balance at the 
expense of significant physiological strain that sometimes cannot be compensated 

3.2 
equivalent temperature 
temperature of a homogenous “room”, with mean radiant temperature equal to air temperature and zero air 
velocity, in which a person exchanges the same heat loss by convection and radiation as in the actual 
conditions 

3.3 
heat stress 
climatic conditions under which the body heat exchange is just equal to, or too small for, heat balance at the 
expense of significant physiological strain that sometimes cannot be compensated 

3.4 
HVAC-system 
heating, ventilation and air-conditioning system of the vehicle/cabin 

3.5 
local equivalent temperature 
temperature of a homogenous “room”, with mean radiant temperature equal to air temperature and zero air 
velocity, in which a defined zone of the human body surface exchanges the same heat loss by convection and 
radiation as in the actual conditions 

3.6 
thermal asymmetry 
degree to which opposite parts of the human body are exposed to different climatic conditions 

3.7 
thermoneutral zone 
temperature interval within which the body maintains heat balance exclusively by vasomotor reactions 

4 Assessment of vehicle environments using human subjects 

Although mathematical and physical models and thermal indices can provide repeatable, reliable methods of 
assessment, vehicle environments are often complex, dynamic and influenced by many factors. Models and 
indices are therefore often limited in validity. Human subjects are required to provide a direct means of 
measuring thermal comfort and to validate other techniques. It is important, therefore, to develop assessment 
methods involving human subjects. Such methods shall only be used where ethical considerations and 
accepted practices involving human subjects, as provided in ISO 12894, have been carried out. They are 
used for one of four main reasons: 

⎯ to evaluate thermal comfort in vehicle environments; 

⎯ to set up or carry out standardized test methods of thermal comfort in vehicles; 

⎯ to compare measures of thermal comfort in vehicles with prediction methods (models, indices) based 
upon measures of the thermal environment in vehicles; 

⎯ to determine the relationship between objective measures, such as skin temperatures, and subjective 
measures of thermal comfort. 
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