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Liste minimale des éléments habituellement demandés par le Groupe Spécialisé
Groupe Spécialisé n° 20 « Produits et procédés spéciaux d'isolation »
Famille de produits ou procédés : Isolation thermique sur plancher bas ou intermédiaire par projection in-situ de polyuréthane
1. Généralité
Validé par le Groupe Spécialisé le 27/02/2024
Description
Pour l'ensemble des sections de cette Liste minimale des éléments habituellement demandés par le Groupe Spécialisé de la famille : Isolation thermique sur plancher bas ou intermédiaire par projection in-situ de polyuréthane, voir Guide technique du CSTB n° 3835 de Mars 2024 (à l'exception des Annexes A2 et A3 de cette présente liste qui ne figurent pas dans le Guide technique du CSTB n° 3835).
2. Principe et domaine d'emploi
2.1. Description du procédé
2.2. Domaine d'emploi
3. Produit
3.1. Désignation commerciale
3.2. Composition du produit
3.3. Caractéristiques du produit
3.3.1. Généralités
3.3.2. Caractéristiques d'identification du produit
3.3.2.1. Epaisseur
3.3.2.2. Masse volumique
3.3.3. Performances thermiques
3.3.3.1. Généralités
3.3.3.2. Détermination de la conductivité déclarée
3.3.3.3. Détermination de la conductivité thermique utile
3.3.3.4. Détermination de la résistance thermique
3.3.3.5. Transmission de la vapeur d’eau et absorption d'eau
3.3.4. Caractéristiques mécaniques (aptitude à l'emploi)
3.3.4.1. Stabilité dimensionnelle
3.3.4.2. Ecrasement sous charge
3.3.5. Réaction au feu
4. Mise en oeuvre
4.1. Généralités
4.2. Fiche relative au chantier réalisé
4.3. Assistance technique et formation
4.4. Préparation du chantier
4.5. Reconnaissance du support et conditions de mise en oeuvre
4.5.1. Reconnaissance du support
4.5.2. Conditions de mise en oeuvre
4.5.3. Protection du chantier avant projection
4.6. Prescriptions à suivre pendant la projection
4.7. Prescriptions à suivre après la projection
4.8. Spécifications relatives à la mise en place d'un ouvrage de recouvrement sur le procédé
4.9. Spécifications relatives à la mise en place de planchers chauffants et planchers réversibles
4.10. Chantiers de référence
4.11. Prévention des accidents et des risques lors de la mise en œuvre et de l'entretien
5. Fabrication
5.1. Usine de fabrication
5.2. Description du process de fabrication
5.3. Livraison
5.4. Conditionnement
5.5. Stockage
5.6. Etiquetage – Identification des composants du produit
6. Contrôles
6.1. Contrôles réalisés par le Demandeur / Titulaire à partir d’échantillons prélevés sur chantier
6.2. Contrôles sur chantier réalisés par l'applicateur
6.3. Essais réalisés par l’organisme tiers dans le cadre du suivi de la constance des performances
6.4. Suivi par l’organisme tiers des contrôles en usine et sur chantier
6.5. Contrôles sur les composants
7. Annexes
7.1. Annexe A1. Méthode d'extrapolation des essais de fluage pour les produits en polyuréthane projeté in-situ
7.2. Annexe A2. Position Paper du SG 19 n°CPR/SG19-17/167-r2 (janvier 2018)
Validé par le Groupe Spécialisé le 27/02/2024
Description

7.3. Annexe A3. Position Paper du SG 19 n°CPR/SG19-22/213-r1 (décembre 2022)
Validé par le Groupe Spécialisé le 27/02/2024
Description
Position Paper du SG19 de décembre 2022 : "Détermination des valeurs vieillies de la résistance thermique et de la conductivité thermique des produits contenant du HFO-1233zd(E) et/ou du HFO-1336mzz(Z) comme seuls agents gonflants ou comme agents gonflants en mélange avec du CO2".
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sample shall not be less than those specified in Table A.1 of EN 12667 which correspond to the
product thickness or shall be equal to the maximum product dimensions.

Ageing methods for products with closed cells content greater than or equal to 90 %
(ccca)

The determination of the aged value shall be made either by the direct measurement method
following the accelerated ageing procedure in section 5 or by a combination of the normality
test and the calculation method following the fixed increment procedure in section 6.

The fixed increment procedure given in section 6 can only be used for the following type of
CCC4 foams:

- products blown with permanent blowing agents fulfilling the Normality Test according to
section 6.2.

Ageing methods for products with closed cells content greater than 80% and smaller
than 90% (CCC3) and for products with closed cells content greater than or equal to
50% and smaller than or equal to 80% (CCC2)

The determination of the aged value shall be made only by the direct measurement method
following the accelerated ageing procedure, given in section 5.

Ageing methods for products with closed cells content smaller than 20% (CCC1)

Due to the high number of open cells in the foam, the ageing process of CCC1 products occurs
in the first days after the foam production independently from the blowing agent used.

For products blown with mixtures of permanent blowing agents and CO2 or for those products
intended to be installed with any diffusion tight facing the determination of the aged value shall

be made only by the direct measurement method following the accelerated ageing procedure,
given in section 5.

Determination of the initial value of thermal conductivity

The initial value of the thermal conductivity shall be measured according to EN 14315-1:2013
or EN 14318-1:2013.

Accelerated ageing procedure

Procedure

- Measure the initial value in accordance with section 4;
- Measure the accelerated aged value in accordance with section 5.2;
- Add safety increment in accordance with section 5.3

Measurement of the accelerated aged value of thermal conductivity

The accelerated value of the thermal conductivity shall be measured according to EN 14315-
1:2013 or EN 14318-1:2013.
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5.3 Addition of the safety increments (to be used with the accelerated ageing procedure
only)

The value obtained under section 5.2. shall be increased with the safety increments as shown

in Table 1.

Table 1 — Safety increments to be added to the measured accelerated aged value of
thermal conductivity

Type of foam / Blowing agent Safety increment in Safety increment in
facing technology?® W/(m-K) for products | W/(m-K) for products
with nominal with nominal
thickness® dv < 80 thickness® d > 80
mm mm
Cut foam without HFO-1336mzz(Z) and 0,0013 0,0023
facings (skin HFO-1233zd(E)
removed)
Faced with diffusion | HFO-1336mzz(Z) and 0,0013 0,0020
open facings (with HFO-1233zd(E}
skin)
Faced with diffusion | HFO-1336mzz(Z) and d d
tight facings ® HFO-1233zd(E)

2 If there are other permanent blowing agents not listed in this table, their corresponding safety increments
will be determined when sufficient information is available (see NB-CPR/SG19-17/167r2)

bSee section C.5.1 of EN 14315-1:2013 or EN 14318-1:2013 for the definition of diffusion tight facings.

©Nominal thickness refers to the total thickness of the foam sample aged in the oven at 70°C and not for the
applied product thickness.

dIncrements for diffusion tight facings will be determined when sufficient information is available

The manufacturer shall be requested to state the type(s) of blowing agent(s) used for the

product.

Report the value to the nearest 0,0001 W/(m-K). This value shall be used to determine the aged

value of thermal conductivity.

6. Fixed increments procedure

6.1 Conditions

The fixed increment procedure described below shall only be used under the following
conditions:

- the product has a closed cells content greater than or equal to 90 % (CCC4);

- the product has fulfilled the requirements of the normality test given in section 6.2

- the product contains any of the HFO-1233zd(E) or HFO-1336mzz(Z) blowing agents or a
mixture of these with CO2.
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6.2

6.3

Normality test

Follow the methods described in EN 14315-1:2013 and EB 14318-1:2013.

The difference between the aged and the initial values of thermal conductivity shall not be more
than 0,0065 W/(mK) for HFO-1336mzz(Z) and HFO-1233zd(E) blown products.

If the difference is more than the values stated herein, the fixed increment method cannot be

used, and the aged thermal conductivity shall be obtained in accordance with section 5 —
Accelerated Ageing Procedure.

Calculation of the aged value of thermal conductivity

The aged value of thermal conductivity shall be determined by adding fixed increments to the
initial value of thermal conductivity.

Determine the initial value of thermal conductivity in accordance with section 4. The same initial
value of thermal conductivity is used for all three nominal thickness ranges,

Add the relevant increment given in Table 2 to the initial value.
Report the calculated aged value of thermal conductivity to the nearest 0,0001 W/(m-K).

Table 2 — Increments for calculating the aged value of thermal conductivity

Blowing Increment
agent® Type of facing
None or diffusion open One face diffusion tight® Both faces
diffusion
tight
Nominal thickness®
dv < 80 80 mm < av>120 dv < 40 40mm< | dv>60
mm dv < 120 mm mm dh < 60 mm
mm mm

HFO-

1336mzz(2)

and HFO- 0,0064 0,0053 0,0043 d d d d

1233zd(E)

2 there are other permanent blowing agents not listed in this table, their corresponding fixed increments will be
determined when sufficient information is available (see NB-CPR/SG19-17/167r2)

b See section C.5.1 of EN 14315-1:2013 or EN 14318-1:2013 for the definition of diffusion tight facings.

©Nominal thickness refers to the declared thickness showed in the performance chart according to Annex J of EN
14315-1:2013 or EN 14318-1:2013.

9 Increments for one and/or both faces diffusion tight will be determined when sufficient information is available.

The manufacturer shall be requested to state the type(s) of blowing agent(s) used for the
product.
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7. Declaration of the aged values of thermal resistance and aged thermal
conductivity

Follow the methods described in EN 14315-1:2013 or EN 14318-1:2013
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3. Determination of the thermal performance of the product

The thermal performance of the product shall be determined and declared either via the accelerated
ageing methodology (see paragraph 3.2) or via the fixed increments methodology (see paragraph 3.3).
Both methodologies are described in the above mentioned EN standards.

Whatever the method, a curve of lambda vs time should be established on one additional sample per
thickness range. This long-term test should be conducted with a conditioning at 70°C, and the lambda

values should be measured after 0, 3, 6 and 9 months minimum and pursued until stabilization, and
limited to 12 months.

Since for the in-situ products obtained by spraying the measurement of thermal conductivity is a
destructive procedure, enough samples shall be prepared in order to obtain enough specimens for all
the measurements that must be done in the span of 12 months, and for all the thicknesses; the
specimens shall be cut from adjacent areas of the samples, which in turn must be produced in

sequence and according to the relevant Annexes regarding the preparation of the samples for thermal
conductivity measurement.

For the fixed increment procedure, the difference between the aged (9 or 12 months when stabilization
occurs) and the initial lambda values shall be lower than or equal to the fixed increment listed in Table 2

For the accelerated ageing procedure, the declaration can be done after 6 months. In order to alidate
the safety increment, the difference between the 12 months aged lambda value and the 6 months aged
lambda value shall be lower than or equal to the safety increment listed in Table 1.

3.1. Normality test

The normality test shall be conducted according to C.5.2 of the above-mentioned  standards.

In order to determine a valid aged thermal conductivity value according to this document, the result of
the normality test shall be 6.5 mW/m.K. If the result is >6.5 mW/m.K this document does not apply.

3.2. Accelerated ageing procedure

The accelerated ageing procedure shall be conducted on samples of thickness <= 80mm and > 80mm
according to C.4 of the above-mentioned standards. The following safety increments shall be applied:

Safety Increment (W/m.K)

0 Gas Diffusion Open
Normality test results - - - :
Product with nominal Product with nominal o
(mWim:K) thickness dn < 80 mm | thickness dn >80 mm Gas|Difiusion Mght
<6.0 0.0010 0.0015 N.A.
<6.5 0.0015 0.0020 N.A.

Table 1: Safety increments for the accelerated ageing procedure. N.A.: Not Applicable

3.3. Fixed increment procedure

The fixed increment procedure shall be determined according to C.5 of the above-mentioned standards.
The following increments shall be applied:

Increment (W/m.K)
Both faces Gas Diffusion Open and one face Gas Diffusion
Normality test Tight

results Product with Product with Product with Both faces Gas

(mW/m.K) nominal thickness | nominal thickness | nominal thickness Diffusion Tight
dn < 80 mm 80 < dn < 120mm dn 2 120 mm
<6.0 0.0060 0.0048 0.0038 N.A.
£6.5 0.0075 0.0065 0.0055 N.A.

Table 2: Increments for the fixed increments procedure. N.A.: Not Applicable
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SG1 9 Regulation No. (EU) 305/2011 Approved Guidance

Position Paper:

Thermal performance of in-situ polyurethane products with a new blowing
agent

Determination of the aged values of thermal resistance and thermal conductivity of
products containing HFO-1233zd(E) and/or HFO-1336mzz(Z) as the only blowing
agents or as co-blowing agents in mixture with CO2

341

Introduction

Several studies of thermal performance have been performed with different products covered
by the mentioned EN standards blown with the 4™ generation blowing agents identified as HFO-
1233zd(E) and HFO-1336mzz(Z) following the methods described in the SG19 document
N167/r2 published in January 2018. These studies allow the establishment of specific new limit
and increment values for PU products covered by the above-mentioned EN standards blown
with these substances as single blowing agents or in mixtures with CO2.

This document specifies a method for determination and declaration — for CE marking purposes
- of the thermal performance of products covered by the mentioned EN standards containing
the HFO-1233zd(E) and/or the HFO-1336mzz(Z) as single blowing agents or in mixtures with
CO2. For these products, this document replace the document N167/r2 published in January
2018. For other product with new blowing agent not mentioned in the standards EN 14315:2013
or EN 14318:2013 the document N167/r2 published in January 2018 remain valid.

General

The blowing agents HFO-1233zd(E) and HFO-1336mzz(Z) have been demonstrated to be of
the permanent type and their ageing behaviour has been experimented during several years of
application of the document NB-CPR/SG19-17/167r2 issued on 24 January 2018. Therefore,
the thermal performance of the products that contain the above mentioned HFO as the only
blowing agents or as co-blowing agents in mixture with CO. will be determined according to the
following procedure.

Sampling, test specimen preparation and ageing method determination
Sampling and test specimen preparation

Prepare a product test sample including any product facings as indicated in Annex D of EN
14315-1:2013 or EN 14318-1:2013 and such that the area dimensions of the product test
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