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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 29582-2 was prepared by Technical Committee ISO/TC 74, Cement and lime. 

ISO 29582 consists of the following parts, under the general title Methods of testing cement — Determination 
of the heat of hydration: 

⎯ Part 1: Solution method 

⎯ Part 2: Semi-adiabatic method 
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Methods of testing cement — Determination of the heat 
of hydration — 

Part 2: 
Semi-adiabatic method 

1 Scope 

This part of ISO 29582 describes a method of measuring the heat of hydration of cements by means of semi-
adiabatic calorimetry, also known as the Langavant method. The aim of the test is the continuous 
measurement of the heat of hydration of cement during the first few days. The heat of hydration is expressed 
in joules per gram of cement. 

This part of ISO 29582 is applicable to all cements and hydraulic binders, whatever their chemical composition, 
with the exception of quick-setting cements. 

NOTE 1 An alternative procedure, called the solution method, is described in ISO 29582-1. Either procedure can be 
used independently. 

NOTE 2 It has been demonstrated that the best correlation between the two methods is obtained at 41 h for the semi-
adiabatic method in this part of ISO 29582 compared with 7 d for the heat of solution method in ISO 29582-1. 

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 6791), Cement — Test methods — Determination of strength 

EN 197-1, Cement — Part 1: Composition, specifications and conformity criteria for common cements 

EN 573-3, Aluminium and aluminium alloys — Chemical composition and form of wrought products — Part 3: 
Chemical composition and form of products 

3 Principle 

The semi-adiabatic method consists of introducing a sample of freshly made mortar into a calorimeter in order 
to determine the quantity of heat emitted in accordance with the development of the temperature. At a given 
point in time, the heat of hydration of the cement contained in the sample is equal to the sum of the heat 
accumulated in the calorimeter and the heat lost into the ambient atmosphere throughout the period of the test. 

                                                      

1) To be published. (Revision of ISO 679:1989) 
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The temperature rise of the mortar is compared with the temperature of an inert sample in a reference 
calorimeter. The temperature rise depends mainly on the characteristics of the cement and is normally 
between 10 K and 50 K. 

4 Apparatus 

4.1 Calorimeter, consisting of an insulated flask sealed with an insulated stopper and encased in a rigid 
casing which acts as its support (see Figure 1). 

The calorimeter shall have the following performance characteristics. The coefficient of total heat loss of the 
calorimeter shall not exceed 100 J⋅h−1⋅K−1 for a temperature rise of 20 K. This value, together with the thermal 
capacity, shall be determined in accordance with the calibration procedure given in A.3.1. 

Recalibration is necessary 

⎯ at least every four years or after 200 tests; 

⎯ whenever deterioration occurs in the calorimeter or an insulating component. 

In order not to impair the insulation of the calorimeter, the temperature of the mortar under test shall not 
exceed 75 °C. 

Both the calorimeter used for the test and that for the reference (see 4.2) shall have the following construction 
and characteristics. 

a) Flask, insulated (e.g. Dewar flask), made of silver-plated borosilicate glass, cylindrical in shape with a 
hemispherical bottom. 

The internal dimensions shall be approximately 95 mm in diameter and 280 mm in depth and the external 
diameter, approximately 120 mm. A rubber disc of approximately 85 mm in diameter and 20 mm thick 
shall be placed at the bottom of the flask to act as support for the sample container and evenly distribute 
the load on the glass wall. 

b) Casing, very rigid, having a sufficiently wide base to ensure good stability of the whole unit (e.g. made of 
duralumin, 3 mm thick). 

The flask shall be separated from the lateral walls of the casing by an air space of approximately 5 mm 
and rest on a support 40 mm to 50 mm thick made of a material having low thermal conductivity (e.g. 
expanded polystyrene). The upper edge of the flask shall be protected by a rubber gasket above which, 
and in contact with it, shall be a ring not less than 5 mm thick, made of a low-thermal-conductivity material, 
fixed to the calorimeter casing. The ring shall serve to locate the flask in position and provide a bearing 
surface for the stopper so as to ensure the tightness of the locking device. 

c) Stopper, insulating, made of the following three parts. 

⎯ The lower part, which is inserted into the flask and which serves to provide a maximum prevention of 
heat loss into the external atmosphere. It shall be cylindrical in shape, of diameter equal to the 
internal diameter of the flask, and approximately 50 mm thick. It shall be made of expanded 
polystyrene (class 20 kg/m3 approximately) or of another material of similar thermal characteristics. 
Its base can be protected by a layer of plastic (e.g. polymethyl methacrylate), approximately 2 mm 
thick. 

⎯ The central part, which serves to ensure the tightness of the calorimeter whilst contributing to the 
reduction of losses, shall consist of a foam rubber disc 120 mm in diameter. 

⎯ The upper part, which is intended to ensure the correct and consistent positioning of the stopper unit 
against the Dewar flask, shall consist of a rigid casing incorporating a snap locking device in such a 
way as to compress the foam rubber central part ensuring the tight fitting of the stopper. 
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4.2 Reference calorimeter, having the same construction and characteristics as the test calorimeter (4.1). 

It shall contain a mortar box in which there is a sample of mortar mixed at least 12 months previously and 
which is considered to be inert. 

Where an inert sample is not available, an aluminium cylinder of the same thermal capacity as the mortar box 
and mortar sample may be used. 

 

Key 

1 platinum resistance thermometer 6 dewar flask 
2 gasket 7 mortar sample 
3 insulating stopper 8 rubber disc 
4 mortar box 9 rigid casing 
5 thermometer pocket 10 oil 

Figure 1 — Typical calorimeter 
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