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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 15099 was prepared by Technical Committee ISO/TC 163, Thermal performance and energy use in the
built environment.
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Introduction

This International Standard describes a procedure for calculating indices of merit of many window and door
products. The method provided in this International Standard allows the user to determine total window and
door product indices of merit, viz thermal transmittance, total solar energy transmittance and visible light
transmittance.

The procedures give the actual thermal performance of fenestration products for use in building energy
analysis and for the evaluation of products in specific building applications. These procedures can also be
used to produce data to compare products by using the standardized boundary conditions given either in this
International Standard or taken from the appropriate International or National Standards (e.g., ISO 12567-1,
ISO 10292, ISO 9050). This International Standard is also intended as a reference document for the
description of models used in computer programs for detailed calculation of the thermal and optical
transmission properties of window and door systems.

This International Standard gives detailed models for thermal and optical transmission in windows. These
detailed models are necessary in many types of window to get agreement between calculations and tests.

Traditionally, windows have been characterized by separately calculating the “dark” or “night-time” thermal
transmittance and the solar energy transmittance through the fenestration system. The thermal transmittance
without the effect of solar radiation is calculated using the procedures given in ISO 10292 (for the vision
portion) and the total solar energy transmittance, without taking into account the actual temperatures of the
various panes, is obtained using 1ISO 9050. These calculations require the use of reference conditions that are
not representative of actual conditions. In this International Standard the energy balance equations are set up
for every glazing layer taking into account the solar absorption and actual temperatures. From these energy
balance equations, the temperatures of the individual layers and gaps are determined. This is the only
standard that takes into account these complex interactions. This more detailed analysis provides results that
can then be expressed as thermal transmittance and zg-values and these values can differ from the results of
simpler models.

Individual indices of merit obtained using fixed reference boundary conditions are useful for comparing
products. However, the approach taken is the only way of calculating the energy performance of window
systems for other environmental conditions including those conditions that may be encountered during hot box
measurements.

Finally it must be emphasized that this International Standard is intended for use in computer programs. It was
never intended as a “simplified calculation” procedure. Simplified methods are provided in other International
Standards. It is essential that these programs produce consistent values and that they are based on a sound
standard methodology. Although more complicated than the formulae used in the simplified standards, the
formulae used in this International Standard are entirely appropriate for their intended use.
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