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Forew

ISO (the In@nal Organization for Standardization) is a worldwide federation of national standards bodies
(ISO membe I-lg?g’es). The work of preparing International Standards is normally carried out through ISO
technical com es. Each member body interested in a subject for which a technical committee has been
established has th@ to be represented on that committee. International organizations, governmental and
non-governmental, igison with ISO, also take part in the work. ISO collaborates closely with the
International Electrot cal Commission (IEC) on all matters of electrotechnical standardization.

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

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

Attention is drawn to the possibility@ me of the elements of this document may be the subject of patent
rights. 1ISO shall not be held responsib fo}dentifying any or all such patent rights.

ISO 10077-1 was prepared by Technical mmittee ISO/TC 163, Thermal performance and energy use in the
built environment, Subcommittee SC 2, Calcu methods.

This second edition cancels and replaces thebedition (ISO 10077-1:2000), the following clauses and
subclauses of which have been technically revis 2

Q

Clause %‘Qhanges

Introduction Added new paragraph explaining th MUS parts of the overall thermal transmittance

1 Amended 4th paragraph to permit cal?ﬁl& of U-value of roof windows

2 References to ISO rather than EN ISO whée(aﬂ)licable

4.3 Added “including sashes if present” to the d%f areas

4.4 Clarification that sealing gaskets are ignored in etermination of areas. Dimensions
to be measured to nearest mm.

5.1.1 Third from last paragraph inserted concerning roof w@

5.3 Data on shutters moved to Annex G -

6 Added paragraph to say that declared values are to be obtgy%r horizontal heat flow
(as in ISO 10292 and EN 673) 2\

71 Second dash, drawing to give details also for metal frames AN/

Table A.1 Added surface resistance values for horizontal or inclined window O(

Annex E Complete revision of Annex E. It has been changed to normative, be it provides
default values that are to be used in the absence of detailed values.

Annex F Complete revision of Annex F, using the new values in Annex E @_
k

ISO 10077 consists of the following parts, under the general titte Thermal performance of windows, d
shutters — Calculation of thermal transmittance: 63

—  Part 1: General

— Part 2: Numerical method for frames

iv © IS0 2006 — All rights reserved
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IWuction

Theé(uration method described in this part of ISO 10077 is used to evaluate the thermal transmittance of
windo d doors, or as part of the determination of the energy use of a building.

An alternat' @ calculation is testing of the complete window or door according to ISO 12567-1 or, for roof
windows, act - g to ISO 12567-2.
The calculation i@ed on four component parts of the overall thermal transmittance:

— for elements ¢ ing glazing, the thermal transmittance of the glazing, calculated using EN 673 or
measured accordi EN 674 or EN 675;

— for elements contair@ aque panels, the thermal transmittance of the opaque panels, calculated
according to 1ISO 6946 é)r ISO 10211 (all parts) or measured according to ISO 8301 or ISO 8202;

— thermal transmittance of the ?m'e, calculated using ISO 10077-2, measured according to EN 12412-2, or
taken from Annex D of this p @ISO 10077;

— linear thermal transmittance of t me/glazing junction, calculated according to ISO 10077-2 or taken
from Annex E of this part of ISO 1 7.

More detailed equations for calculation o w through windows can be found in ISO 15099.
The thermal transmittance of curtain walling ca alculated using prEN 13947.

.
EN 13241-1 gives procedures applicable to doors im&ed to provide access for goods and vehicles.

2

>
%Q
N,
27
Q
6
B
2
S

© I1SO 2006 — All rights reserved \"



INTERNATIONAL STANDARD ISO 10077-1:2006(E)

Tpérmal performance of windows, doors and shutters —
Ca{ﬁllation of thermal transmittance —

7
Part QS;D,

Gener
@)

Q
1 Scope O

This part of ISO 10077 ifies methods for the calculation of the thermal transmittance of windows and
pedestrian doors consisti Elazed and/or or opaque panels fitted in a frame, with and without shutters.

.

— different types of glazing ( or plastic; single or multiple glazing; with or without low emissivity
coatings, and with spaces filled=Wwith air or other gases);

This part of ISO 10077 allow

— opaque panels within the window@oor;

— various types of frames (wood, plasties tallic with and without thermal barrier, metallic with pinpoint
metallic connections or any combination®o terials);

— where appropriate, the additional thermal éjﬁance introduced by different types of closed shutter,
depending on their air permeability.

The thermal transmittance of roof windows and other ﬁgﬁng windows can be calculated according to this
part of 1SO 10077, provided that the thermal trans nce of their frame sections is determined by
measurement or by numerical calculation.

Default values for glazing, frames and shutters are given in ;E informative annexes. Thermal bridge effects at
the rebate or joint between the window or door frame and the r the building envelope are excluded from

the calculation. ®

The calculation does not include
— effects of solar radiation, ;/
— heat transfer caused by air leakage, EO,

— calculation of condensation, 6

— ventilation of air spaces in double and coupled windows,

— surrounding parts of an oriel window. @:

The part of ISO 10077 does not apply to 0
— curtain walls and other structural glazing,

— industrial, commercial and garage doors.

© I1SO 2006 — All rights reserved 1
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2 Normative references

references ly the edition cited applies. For undated references, the latest edition of the referenced

The following referenced documents are indispensable for the application of this document. For dated
documer‘rd?q

&ding any amendments) applies.
.
ISO 6946, B M components and building elements — Thermal resistance and thermal transmittance —
Calculation mngg

ISO 7345, Therma@ﬁaﬁon — Physical quantities and definitions

ISO 8301, Thermal in jion — Determination of steady-state thermal resistance and related properties —

Heat flow meter apparat
ISO 8302, Thermal insu/ati; Determination of steady-state thermal resistance and related properties —
Guarded hot plate apparatus

ISO 10077-2, Thermal performan indows, doors and shutters — Calculation of thermal transmittance —
Part 2: Numerical method for frame

L 2
ISO 10211 (all parts), Thermal bridges i ilding construction — Heat flows and surface temperatures —
Detailed calculations

ISO 12567-2, Thermal performance of windo@nd doors — Determination of thermal transmittance by hot
box method — Part 2: Roof windows and other roje;ting windows

EN 673, Glass in building — Determination of ther nsmittance (U value) — Calculation method
EN 674, Glass in building — Determination of thermal ﬁittance (U value) — Guarded hot plate method
*

EN 675, Glass in building — Determination of thermal tran@vce (U value) — Heat flow meter method

EN 12412-2, Thermal performance of windows, doors and sh — Determination of thermal transmittance
by hot box method — Part 2: Frames

3 Terms, definitions, symbols and units 'N%

3.1 Terms and definitions O

For the purposes of this document, the terms and definitions given in EN 67@6‘80 7345 apply.

In Clause 4 of this part of ISO 10077, descriptions are given of a number of@ trical characteristics of

glazing and frame. @
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