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COMISIÓN DE MATERIALES DE USO 
EN DUCTOS DE EVACUACIÓN DE GASES 

INFORME FINAL 

Conjunto de soluciones para el proyecto y construcción 
de duetos de evacuación de gases en aquellos edificios 
que en estos momentos se encuentran en proceso de 

construcción , ya sea en etapa de proyecto u obra gruesa 
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1.- INTRODUCCIÓN: 

CAMARA CHILENA 
D~ LA CONSTRUCCION 

Marchanr Patira JO - Piso 3 - Sanriago 
ultfono: (02) 233 II31 · 
fu: (02) 232 7600 

En el último tiempo se han producido problemas en la evacuación de 
gases producto de la combustión, a través de los duetos en edificios de 
departamentos de 3 o más pisos. 

En el año 1995 se dictó el Decreto Supremo N2222, el cual se encuentra 
vigente a la fecha. El día 6 de Junio de 1997 la Superintendencia de 
Electricidad y Combustibles dictó el Oficio Ordinariq N9 1923 que vino a 
interpretar el Decreto Supremo 222/95, básicamente en el tema de los 
materiales. 

Lo anterior ha llevado a una confusión o incertidumbre en la elaboración 
de proyectos y posterior construcción de edificaciones en altura (artículo N961 
del D.S. N9222/95). 

Debido a todo lo anterior, la Cámara Chilena de la Construcción ha 
reunido a todos los agentes relacionados con el tema y formó 2 comisiones 
encargadas en primer lugar a dar soluciones transitorias a la aplicación del 
Decreto Supremo N9222/95 y su complemento el Ordinario N91923. 

Las comisiones tratan 2 materias, a saber, de diseño de los duetos y 
materiales que componen estos. 

Estas Comisiones propondrán un conjuntos de soluciones transitorias 
que serán válidas hasta la entrada en vigencia de una nueva norma que se 
encuentra en estudio por parte del LN.N. 
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11.· PARTICIPANTES: 

CAMARA CHILENA 
D~ LA CONSTRUCCION 

Marchan/ Putira JO - Piso 3 - Santiago 
ltlifono: (02) 233 IIJI 
faz: (02) 232 7600 

En la Comisión de Materiales han participado las siguientes personas: 

INTEGRANTE 

Manuel Brunet 
Presidente 

Gabriel Rodríguez 

Jorge Ramírez 

Mauricio Muñoz 

Juan Carlos Lazo 

Juan Luis Vergara 

Mauricio Cordero 

Sergio Castillo 

Ricardo Daly 

Rodrigo López 

Andrés Moltedo 

Cristóbal Prado 

EMPRESA 

Constructora Rialto 

IDIEM 

DICTUC 

El Volcán 

El Volcán 
. 

Constructora Almagro 

El Romeral 

Promat Chile 

Promat Chile 

Constructora Los Corrales 

Sandvik Chile S.A. 

Cámara Chilena de la Construcción 
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111.- OBJETIVOS: 

CAMARA CHI~ENA 
Df LA CONSTRUCCION 

Marchant Ptrtira JO - Piso 3 · Santiago 
ltléfono: (02) 233 1131 
faz: (02) 232 7600 

El objetivo final de esta com1s1on es lograr definir un conjunto de 
soluciones para el proyecto y construcción de duetos de evacuación de gases 
en aquellos edificios que en estos momentos se enc~entran en proceso de 
construcción, ya sea en etapa de proyecto u obra gruesa y que se han visto 
afectados por la aplicación del Oficio Ordinario Nº1923' de fecha 6 de junio de 
1997 emitido por la Superintendencia de Electricidad y Qombustibles. 

En segundo lugar, se desea entregar una serie de recomendaciones 
para que sean tomadas en cuenta en la norma definitiva que entregará el 
Instituto de Normalización Nacional. 

IV.- CONSIDERACIONES: 

1.- Para un adecuado estudio de los materiales en relación a los duetos 
de ventilación es necesario precisar las siguientes ideas, básicas: 

: 

a) Separar los materiales que debe tener el dudto propiamente tal del 
conjunto de elementos que debe formar el shatt; que contiene al dueto 
de evacuación de gases. Siendo necesario por :efectos de aislación y 
protección de los materiales componentes del s~aft una separación de 
aire entre ambos de a lo menos de 20 mm. · 

b) Además, resulta necesario para poder plantear una solución a la 
temática que nos interesa, tener claro los materiales y las empresas 
proveedores de éstos. Por lo cual acompañart:~os un listado de los 
materiales, sus fabricantes o proveedores y en todos los casos copias 
de los certificados de ensaye de estos elementos .. 
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CAMARA CHILENA 
Df LA CONST~UCCION 

Marchanr Pereira JO - :Piso 3 - Sanriago 
ltllfono: (02) 233 113~ 
far: (02) 232 7600 

Este listado por las razones antes dadas se divide en dos, a saber: a) 
aquellos materiales aptos para ser usados en la construcción de los 
duetos y b) aquellos materiales que se ocupa~án como shaft con el 
objeto de cumplir la características exigidas po.r el Decreto Supremo 
N2222 de 1995. 

2.- Otro punto necesario de abordar es el de la característica de 
Resistencia al Fuego. En efecto, la norma Nch 935/1 que define, mide y 
clasifica las resistencias al fuego se hizo para aplicar el criterio de 
compartimentación en el edificio para el caso de un eventual incendio. 

' 

En consecuencia mide el comportamiento de un ~lemento estructural o 
de cierre (Tabla del artículo 4.3.3. de la Ordenanza General de Urbanismo y 
Construcciones) frente a un incendio. No mide el compqrtamiento al fuego de 
los elementos sometidos a sucesivos e indefinidos números de ciclos de 
calentamiento - enfriamiento que sufre un dueto de humo:, gases y su shaft. 

1 

Ahora bien, hay materiales que se comportan bien una sola vez y por 
tanto resultan ventajosos para el incendio, pero no sirven: en duetos. 

Es necesario pues, revisar el Decreto Supremo Nº222 de 1995 respecto 
a esta materia. · 

3.- A continuación, propondremos como conclusión de los puntos 
anteriores, soluciones de construcción de duetos y shaft ·que, a nuestro juicio, 
cumplirían con las características solicitadas por la norma: vigente . . 
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CAMARA CHilENA 
D~ lA CONSTRUCCION 

Marchan! Put ira JO · Piso 3 · Santia go 
ttltfono: (02) 233 ll31 
faz : (02) 232 7600 

4.- Otro aspecto, que necesariamente hay que pronunciarse es el de las 
viviendas sociales, específicamente en edificios de departamentos o bloques 
de hasta 4 pisos, en los cuales las soluciones deben ser de igual calidad y 
seguridad, pero deben contemplar la posibilidad de soluciones más 
económicas para que no afecten significativamente el costo de las viviendas. 

5.- Por último, dedicaremos algunas líneas a entregar recomendaciones 
derivadas de las múltiples reuniones técnicas tenidas sobre la materia, que 
puedan servir al momento de estudiar la norma definitiva por parte del Instituto 
de Normalización Nacional. 

V.- DESARROLLO: 

A continuación, presentamos un conjunto de soluciones que se refieren 
por separado tanto a los duetos propiamente tales, como a los shaft. 

1.- DUCTOS.-

1.1 . ACERO INOXIDABLE . 

Este deberá ser de un espesor mínimo de 0,8 mm de los tipos: 
a) AISI 420 L, o 
b) AISI 316 L. 

Se debe consultar uniones de duetos secundarios y primarios estancas. 

1.2. HORMIGÓN ARMADO. 

Debe ser construido junto con la obra gruesa, en espesores de 
conformidad con la Ordenanza General de Urbanismo y Construcciones. 
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2.- SHAFT.-

2.1. HORMIGÓN ARMADO. 

Puede ser una sola unidad si se opta por punto 1.2.- anterior. , 

2.2. PREFABRICADOS. 

Cualquier conjunto de materiales que cumpla 'con las características 
dadas por la norma vigente. 

Ejemplos: 

a) Planchas de Fibrosilicato. 
b) Planchas de Yeso Cartón. 
e) Placas de Hormigón_Liviano. 
d} Albañilería de ladrillo. 
e) Albañilería de Yeso. 

Los anteriores elementos deben cumplir, ~demás, solicitaciones 
mecánicas frente a sismos. 

2.3. SOLUCIONES ESPECÍFICAS. 

Sin perjuicio 
concretamente 
siguientes: 

' 

de las soluciones generales antes 
podemos considerar las soluciones 

señaladas, 
específicas 
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CAMARA CHl.LENA 
D~ LA CONSTRUCCION 

Marchant Pereira JO - Piso 3 - Santiago 
teléfono: (02) 233 llF 
fax: (02) 232 7600 • 

a) Tabique de Fibrosilicato Promatect-H. 
1 

Tabique confeccionado con planchas de fibrosilicato Promatect-H de 12 
mm. de espesor por ambas caras y estructura metálica de acero 
galvanizado en cuyo interior se rellena con lana mineral de densidad 
100 Kg/m3. Espesor total 84 mm. ' 
Ensayo Nº225.332 de IDIEM según norma chiler;~a NCh 935-;1 Of. 84. 
Materiales: Plancha de fibrosilicato Promatect-H de 12 mm de espesor, 
perfiles de acero galvanizado 60 x 40 x 7 x 0,5¡mm, perfiles tipo C 60 x 
20 x 0,5 mm., lana mineral de densidad 100 kg/m3 y espesor de 50 mm. 
y tornillos autoperforantes. 

b) Albañilería lsomur. 
Albañilería autosoportante construido con bloques rectangulares de 
yeso "lsomur'' de 700 x 500 x 60 mm., machihembrados y unidos entre sí 
con yeso. Una de las caras (la no expuesta al fuego) lleva como 
terminación una plancha de fibro-yeso "Romerit" de 1 O mm de espesor 
unida a la albañilería con yeso. Espesor total de :10 mm . 
Ensayo Nº213.305 de IDIEM según norma chilel')a NCh 935-1 Of. 84 . 

' 
e) Tabique Volcanita de 120 mm. , 
Tabique formado con perfiles de acero galvanizado, forrado, por ambos 
lados, con dos planchas de Volcanita de 15 mrn. de espesor cada una, 
pegada entre si y afianzadas a la estructura por;medio de tornillos. Esta 
conformación deja espacios verticales libres dentro de la estructura de 
60 mm. de espesor, en los cuales se deben colo'par colchonetas de lana 
mineral de 50 mm de espesor. Espesor total120 mm. 
Ensayo Nº198.449 de IDIEM según norma chilena NCh 935-1 Of. 84. 
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CAMARA CHILENA 
D~ LA CONSTRUCCION 

Marchan/ Pt,.ira JO - Piso 3 - Santiago 
telifono: (02) 233 Il 3.1 
far: (02) 232 7600 

d) Tabique Volcanita de 90 mm. 
Tabique formado por seis planchas de yeso-cartón (cada una de 15 
mm.), unidas entre sí con un pegamento esp'ecial a base de yeso . 
Espesor total 90 mm. · 
Ensayo Nº207.774 de IDIEM según norma chilena NCh 935-1 Of. 84. 

e) Tabique Volcanita RF de 90 mm. 
Tabique formado por una estructura de perfiles de acero galvanizado 
tipo C, de 38 x 40 x 8 x 0,5 mm., distanciados entre ejes 0,4m, 
aproximadamente y de dos soleras (inferior y superior) de 39 x 20 x 0,5 
mm. Esta estructuración debe forrarse por ambas caras con dos 
planchas de yeso cartón, "Volcanita RF" de 12,5 mm. de espesor cada 
una, atornilladas a la estructura. Tal configuración deja espacios libres 
en el interior del panel, los cuales se deben rellenar con lana mineral 
cuya densidad media debe ser de 40 l:(g/m3. Espesor total 90 mm. 
Ensayo Nº222.608 de IDIEM según norma chilena NCh 935-1 Of. 84. 

f) Tabique de Fibrosilicato Promatect-H. 12 mm. 
Tabique confeccionado con planchas de fibrosilicato Promatect-H de 12 
mm. de espesor por ambas caras y canales metálicos de 48/0,6 según 
UNE-36130 en cuyo interior se rellena con lana mineral de densidad 
100 Kg/m3. Espesor total 72 mm. 
Ensayo F-1123 del Instituto Nacional de Investigaciones Agrarias, 
Laboratorio del Fuego, Ministerio de Agricultura,· Pesca y Alimentación, 
España, según norma española UNE- 23.093-81. 
Materiales: Plancha de fibrosilicato Promatect-H de 12 mm de espesor, 
canales de 48/0,6, lana mineral de densidad 1 00 Kg/m3 de 40 mm. de 
espesores, tornillos autorroscantes de 4,2 x 25 y pasta para juntas 
Promat. 
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CAMARA CHILENA 
D~ LA CONST~UCCION 

' 
Marchanr Ptrtira JO - Piso 3 - Sanliago 
ltlífono: (02) 233 llJii 
fu: (02) 232 7600 ; 

g) Tabique de Fibrosilicato Promatect-H. 1 O mm. 
Tabique confeccionado con planchas de fibrosilicato Promatect-H de 1 O 
mm. de espesor por ambas caras y canales me~álicos de 48/0,6 según 
UNE-36130 en cuyo interior se rellena con Jan~ mineral de densidad 
1 00 Kg/m3. Espesor total de 68 mm. 
Ensayo F-1152 del Instituto Nacional de Investigaciones Agrarias, 
Laboratorio del Fuego, Ministerio de Agricultura, Pesca y Alimentación, 
España, según norma española UNE - 23.093-81; e ISO 834. 
Materiales: Plancha de fibrosilicato Promatect-H ;de 1 O mm. de espesor, 
canales y montantes de 48/0,6 y 46/0,6, lana mineral de densidad 1 00 
Kg/m3 de 40 mm. de espesores, tornillos autorroscantes de 4,2 x 25 y 
pasta para juntas Promat . 

Se acompañan en anexos copias de los Certifica~os de Ensaye emitidos 
por el organismo respectivo. 

3.- VIVIENDAS SOCIALES.-

Analizado el tema de las viviendas sociales se llega a la conclusión de 
que para estos departamentos en edificios o bloques habitacionales se 
aplica íntegramente las soluciones dadas en el: tema de los duetos y 
shaft en el caso de ser una solución por el interio~ de la edificación. 

En el caso de estas viviendas se podrá consultar duetos de acero 
inoxidable, con las características señaladas ,en el capítulo V, de 
evacuación de gases por el exterior del edificio, forrados con lana 
mineral de 30 mm. de espesor y 80 Kg/M3 y : con un recubrimiento 
exterior de planchas de acero galvanizado de 0,5 mm. de espesor. 
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Marchant Ptrtira JO · P,i•o 3 · Santiago 
ltllfono: (02) 233 1131 
faz: (02) 232 7600 

VI.- RECOMENDACIONES A CONSIDERAR EN LA NORMA DEFINITIVA: 

1 

Un punto necesario de recalcar es el de la característica de Resistencia 
1 

al Fuego solicitada en el Decreto Supremo Nº222 de 1995. En efecto, la 
norma NCh 935/1 que define, mide y clasifica las resistencias al fuego se hizo 
para aplicar el criterio de compartimentación en el edificio para el caso de un 
eventual incendio y no para los duetos de ventilación. , 

En consecuencia mide el comportamiento de un elemento estructural o 
de cierre (Tabla del artículo 4.3.3. de la Ordenanza General de Urbanismo y 
Construcciones) frente a un incendio. No mide el comportamiento al fuego de 

1 

los elementos sometidos a sucesivos e indefinidos números de ciclos de 
calentamiento - enfriamiento que sufre un dueto de humos y su shaft. 

Por lo tanto, es necesario, revisar el Decreto Supremo N2222 de 1995 
respecto a esta materia. 

1 

Asimismo, se propone estudiar el tema de la 
1 

estanqueidad en las 
uniones en los duetos, por la importancia del tema. 

También, se propone revisar la norma chilena correspondiente de 
calefones y calderas. 

Por último, se reitera la necesidad de que por efectos de aislación y 
protección de los materiales componentes del shaft se contemple una 
separación de aire entre el dueto y el shaft de a lo menos de 2 cm. La citada 

1 

separación de aire no debe ser hermética . 

MBB/CPUGRJ/cpl 
07.08.97 
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FACULTAD DE CIENCIAS FISICAS Y MATEMATICAS 1:.- . 
INSTITUTO DE INVESilGACIONES Y ENSAYES DE MATEFUALES 

CERTIFICADO DE ENSAYE NQ 225.332 

In~orme sobre la resistencia al ~uego de 
un elemento de construcción, enviado al .Laboratorio de 
Incendios, Sección Física de la Construcción d~l Instituto de 
Investigaciones y Ensayes de Materiales CIDIEM> de la 
Universidad de Chile, por el Sr. Rica~do Daly, en 
representación de Promat Chile S.A., Av. Tcibalaba NQ 1125, 
telé~ono 2329771, Santiago. 

1.- Finalidad del ensayo. 

Se desea conocer la resistencia al ~uego 

de un panel destinado a uso como elemento divisorio en 
edi~icios. Para este e~ecto se emplea la norma NCh 935/1 0~. 

84 "Ensayo de resistencia al ~uego - Parte 1: Elementos de 
construcción en general". 

2. Características del elemento de construccidn. 
1 

El elemento de cons~rucción está 
constituido por un cuadriculado metálico. qonsta de cinco 
per~iles de acero galvanizado, de 60 x 40 ;x 7 x 0,5 Cmm>, 
los cuales están colocados en posición vertical y distanciados 
entre ejes cada 0,6 Cm>, apróximadamente Cpie~derechos> y de 
dos perfiles de acero galvanizado tipo e, · de 60 x 20 x 
0,5 lmm>, uno de Jos cuales está colocado en la base y el otro 
en la parte superior del muro <soleras>. Esta estructuración 
metálica esta forrada por ambos lados con una· doble faja de 
fibrosilicato "Promatect-H" de 12 mm de espe'sot· cada una. 
Sobre estas fajas, el elemento lleva como terminación una 
plancha plana de fibrosilicato "Promatect-H"; de 12 mm de 
espesor. Todo el conjunto está unido por medio' de tornillos. 
Esta configuración deja espacios libres en el interior del 
elemento, los cuales están rellenos con lana: mineral, cuya 
densidad media aparente es de 100 kg/m3

• 

Para el ensayo se construyó un panel de 
2,2 m de ancho por 2,4 m de altura. El espeso~ total resultó 
ser de 132 mm y el peso de 225 kilógramos. 

Continúa en página 2 a 4 

1 

! 
8 
e 
m 
o 
:X: 

~ 



- ·· · ·- ·· -·- ··-
FACULTAD De ciENCIAs FlslcAs v MATEMAri<3As 
INSTTTIJTO DE INVESllGACIONES Y ENSAYES DE MATERALES 

• I UI~/V\ 

e. E. NQ 225. 332 

3. Resistencia al fuego. 

3.1 El ensayo consiste en exponer el panel bajo prueba y 
por una de sus caras, al calor de un horno de modo de 
imprimirle una temperatura, según la curva normalizada 
de tiempo-temperatura señalada en NCh 9 3 5/1 Of. 84, 
regida por la relación T = 345 lag <8t + 1>, donde Tes la 
temperatura inic i al y t es el tiempo transcurrido, expresado 
en minutos, como se muestra a continuación: 

t. minutos o 5 15 30 60 90 120 150 180 

T, ·e 20 576 739 842 945 1006 1049 1082 1110 

3.2 De acuerdo a la norma, las condiciones de ensayo deben 
corresponder a un incendio real. Para cumplir con ello, el 
elemento en prueba debe ser de tamaño natural o bien de 
dimensiones relativamente grandes. Para tal efecto se dispone 
de un horno con quemador a gas licuado de una potencia cercana 
a las 500.000 kilocalorías por hora y de una boca capaz de 
admitir el elemento bajo ensayo. 

3.3 Las temperaturas se 
cara expuesta al fuego y 
no expuesta. 

miden por medio de termocuplas en la 
por radiación i nfrarroja en la cara 

3 .4 La resistencia al fuego la determina el tiempo transcu
r rido en ascende r la temperatura de la ca r a no expuesta hasta 
180 oc pun t ual o 140 •e promedio por sobre la temperatura 
in ici al o bien el deter i oro mecánico del elemento o la pérdida 
de estanquidad. 

3 .5 Según la norma, el elemento bajo prueba se debe ensa yar 
en condiciones normales de trabajo a fin de reproducir un 
sistema similar de empotramiento. Como este panel puede empo
trarse de maneras distintas, según la solución constructiva de 
cada caso part i cular, este facto~ puede hacer variar los 
resultados obtenidos, desfavoreciendo la resistencia al fuego 
total del conjunto cuando el empotramiento es más débil que el 
panel mi smo. "Por esta causa en el presente ensayo no se so
mete a prueba el sistema de empotramiento." 

2 

~ -
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FACULTAD DE CIENCIAS FISICAS y MATEMATICAS 
INSTITUTO DE INVESTIGACIONES Y ENSAYES CE MATERIALES 

C.E. NQ 225.332 

4.- Resultados y observaciones. 

• IUit./V\ 

4.1 La temperatura puntual máxima admisible ~e 200 •e en la 
cara no expuesta al ~uego se produjo a los 125 minutos de 
iniciado el ensayo, lo que determinó el tiemp~ de resistencia 
al Tuego, según lo expresado en 3.4. 

La temperatura 
expuesta al TUego, en ese instante, 

promedio :en 
Tue de 148 •c. 

la cara no 

4.2 Durante el desarrollo de la 
leves deTormaciones, las cuales no 
Ta 11 a. 

prueba, ~1 
llegaron a 

panel suTrió 
ser causa de 

4.3 La cara expuesta al Tuego se mantuvo iritacta hasta el 
Tina! del ensayo. 

5.- Valor-es de re~erencia. 

5.1 De la norma NCh 935/1 
construcción, una vez sometidos a ensayos 
Tuego, se clasiTican, de acuerdo a su 
siguientes clases: 

acuerdo a 

No resistente, duración inTerior a 
Clase F 15 mayor de 15 y menor de 
Clase F 30 mayor de 30 y menor de 
Clase F 60 mayor de 60 y menor de 
Clase F 90 mayor de 90 y menor de 
Clase F120 mayo•· de 120 y menor de 
Clase F150 mayor de 150 y menor de 
Clase F180 mayor de 180 y menor de 
Clase F240 duración superior a 240 

3 

los elementos de 
de 'resistencia al 
duración, en las 

15 minutos 
3o minutos 
60 minutos 
90 minutos 

120 minutos 
150 minutos 
180 minutos 
240 minutos 
minLttos. 

.. 



UNIVERSIDAD DE CHILE 
FACULTAD DE CIENCIAS FISICAS Y MATEMATICAS 
INSTTTUTO DE INVESTlGACIONES Y ENSAYES DE MATERIALES 

C.E. NQ 225.332 

6.- Conclusiones y observaciones. 

IDIEM 

6.1 El elemento de construcción destinado a usó como elemento 
divisorio en ediTicios, enviado al Laboratorio ~e Incendios de 
la Sección Física de la Construcción del Instit~to de Investi
gaciones y Ensayes de Materiales <IDIEMJ de la.Universidad de 
Chile, por Promat Chile S.A., objeto del presente certiTicado 
de ensaye NQ 225.332 presentó una resistencia ai Tuego de 125 
minutos, según la norma NCh 935/1 OT. 84, bajo las condiciones 
de ensayo señaladas en el presente inTorme. 

6.2 De acuerdo a los valores de reTerencia dados en la norma 
chilena NCh 935/1, Anexo A, el elemento de construcción se 
clasiTica en clase F120 de resistencia al Tuego. 

6.3 Considerando lo señalado en la norma ,NCh 935/1 los 
resultados obtenidos son válidos sólo para el elemento 
ensayada y bajo las condiciones estipuladas, ~a que el valor 
de resistencia al Tuego puede variar si se cambian los 
detalles constructivos. 

Santiago, 18 de Noviembre de 1996. 
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FACULTAD DE CIENCIAS FISICAS Y MATEMATICAS 
INSTITUTO DE INVESTIGACIONES Y ENSAYES DE MATERIALES 
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CERTIFICADO DE ENSAYE N2 213.305 

.IDIEM 

In~orme sobre la resistencia al ~ueg 
un elemento de construcción, enviado al Laboratorio 
Incendios,·· S~cción Física de la Construcción, ~nstituto 
Investtq~~iones y Ensayes de Materiales <IDIEM> de la 
Universidad .J .• de Chile, por Compañía Minera Romeral Ltda., 
Amunátegui "NB 72, 42 piso, telé~ono 6721907, Santiago. 

·""··. 

1.- Finalidad del ensayo. 

Se desea conocer la resisten~ia al ~uego 
de un elemento que se utilizará para construir duetos de 
evacuación de gases en edi~icios. Pa~a este e~ecto se emplea 
la norma NCh 935/1 0~. 84 ''Ensayo de resistencia al ~uego 
Parte 1: Elementos de construcción en general'', 

2.- Características del elemento de construcción •. 

Se trata de un elemento ~ormado por 
bloques rectangulares de yeso "Isomur" de 700 x 500 x 60 <mm>, 
machihembrados y unidos entre sí con yeso. Una,de las caras 
de este elemento lleva como terminación una plancha de ~ibro
yeso, "Romerit", de 10 mm de espesor. 

Para el ensayo se construyó: un muro de 
2,2 m de ancho por 2,4 m de alto y 0,07 m d~ espesor. El peso 
de cada bloque de yeso resulta ser de 17,5 kilóg~amos, en 
promedio. 

Continúa en página 2 a 4 
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UNIVERSIDAD DE CHILE 
FACULTAD DE CIENCIAS FISICAS Y MATEMATICAS 
INSTITUTO DE INVESTIGACIONES Y ENSAYES DE MATERIALES 

C.E. NQ 213.305 

3.- Resistencia al ~uego. 

3.1 El ensayo consiste en exponer el muro bajo prueba y 
una de sus caras, al calor de un horno de modo de imprimirle 
una temperatur~ según la curva normalizada de tiempo
temperatura señalada en NCh 935/1 Of. 84, regida por la 
relación T = 345 log <8t + 1>, donde Tes la temperatura ini
cial y t es el tiempo transcurrido, expresado en minutos, como 
se muestra a continuación: 

t, minutos o 5 15 30 60 90 120 150 180 

r, ·e 20 576 739 842 945 1006 1049 1082 1110 

3.2 De acuerdo a la norma, las condiciones de ensayo deben 
corresponder a un incendio real. Para cumplir con ello, el 
elemento en prueba debe ser de tamaño natural o bien de 
dimensiones relativamente grandes. Para tal efecto se dispone 
de un horno con quemador a gas licuado de una potencia cercana 
a las 500.000 kilocalorías por hora y de una boca capaz de 
admitir el elemento bajo ensayo. 

3.3 Las temperaturas se 
cara expuesta al fuego y 
no expuesta. 

miden por medio de termocuplas en la 
por radiación infrarroja en la cara 

3.4 La resistencia al fuego la determina el tiempo transcu
rrido en ascender la temperatura de la cara no expuesta hasta 
180 •e puntual o 140 •e promedio por sobre la temperatura 
inicial o bien el deterioro mecánico del elemento o la pérdida 
de estanquidad. 

3.5 Según la norma, el elemento bajo prueba se debe ensayar 
en condiciones normales de trabajo a fin de reproducir un 
sistema similar de empotramiento. Como este panel puede empo
trarse de maneras distintas, según la solución constructiva de 
cada caso particular, ,este factor puede hacer variar los 
resultados ·. obtenidos, desfavoreciendo la resistencia al fuego 
total del conjunto cuando el empotramiento es más débil que el 
panel mismo. Por esta causa en el presente ensayo no se so
mete a prueba el sistema de empotramiento. 
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e. E. NQ 213. 305 

4.- Resultados y observaciones. 

.IDIEM 

4.1 La temperatura puntual máxima admi~ible d~ 
cara no expuesta al -fuego <Plancha Romerit; de mm de 
espesor> se produjo a los 126 minutos de iniciado el ensayo, 
lo que determinó el tiempo de resistencia al -fuego, según lo 
expresado en 3.4. 

La temperatura promedio en la cara no 
expuesta al -fuego, en ese instante, -fue de 84 •c. 

4.2 Al término del ensayo, los bloques, 
seriamente dañados. 

5.- Valores de re-ferencia. 

5.1 De la norma NCh 935/1 
construcción, una vez sometidos a ensayos 
-fuego, se clasi-fican, de acuerdo a su 
siguientes clases: 

acuerdo a 

No r-esistente, duración in-ferior a 
Clase F 15 duración entr-e 15 y 
Clase F 30 duración entre 30 y 
Clase F 60 duración entre 60 y 
Clase F 90 duración entre 90 y 
Clase F120 duración entre 120 y 
Clase F150 duración entre 150 y 
Clase F180 dur-ación entre 180 y 

de yeso estaban 

los elementos de 
de resistencia al 
duración, en las 

15 m:i nutos 
29 m'i nutos 
59 m!i nutos 
89 m,i nutos 

119 minutos 
149 m) nutos 
179 m:i nutos 
239 minutos 

Clase F240 duración superior a 240 minutos. 
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UNIVERSIDAD DE CHILE 
FACULTAD DE CIENCIAS FISICAS Y MATEMATICAS 
INSTITUTO DE INVESTIGACIONES Y ENSAYES DE MATERIALES 

C.E. N.Q 213.305 

6.- Conclusiones y observaciones. 

6.1 El elemento de construcción, cuyas características ""'iSi;=-~ 
mencionan en el punto 2 de este certi~icado, 'solicitado al 
Laboratorio de ~ncendios de la Sección Fisi~a de la Cons
trucción del Instituto de Investigaciones 'y Ensayes de 
Materiales <IDIEMl de la Universidad de Chile,, por Compañia 
Minera Romeral Ltda., objeto del presente certi~icado de 
ensaye N.Q 213.305 presentó una resistencia al• ~uego de 126 
minutos, según la norma NCh 935/1 of. 84, bajo l'as condiciones 
de ensayo señaladas en el presente in~orme. 

6.2 De acuerdo a los valores de re~erencia dados en la norma 
chilena NCh 935/1, Anexo A, el elemento de c~nstrucción se 
clasi~ica en clase F120 de resistencia al ~uego. 

1 

6.3 Considerando lo señalado en la norma NCh 935/1 los 
resultados obtenidos son válidos sólo para el elemento 
ensayado y bajo las condiciones estipuladas, ya que el valor 
de resistencia al ~uego puede variar si se cambian los 
detalles constructivos. 

SE E:< e u· NTRA CONFü?.M~ CON S!J or. O•N/ L ( : 

H TENiCiO AL, V,STA Y DEVUELTO AL INlc.nU,..¡,¡ll 

SANTI,AGO, 10 de Enero de 1995. 
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·UNIVERSIDAD DE CHILE 
/ FACULTAD DE CIENCIAS FISICAS Y MATEMATICAS 

. INSTITUTO OE INVESTIGACIONES Y ENSAYES DE MATERIALES 
IDIEM 

CERTIFICADO DE ENSAYE NQ 198.449 

Informe sobre la resistencia al fuego de un 
elemento de construcción. enviado al Laborator'io de Incendios. 
Sección Física de la Construcción, Instituto de Investigaciones y 
Ensayes de Materiales (IDIEM> de la Universidad. de Chile, por 
Companía Industrial El Volc6n S.A .• Phillips 40, 4Q piso, teléfono 
395038, Santiago. 

1.- Finalidad del ensayo. 

Se desea conocer la resistencia al fuego de 
de construcción que se usará como muro divisorio 

Para este efecto se emplea la norma ~Ch 935/1 Of. 
elemento 
edificios. 
"Ensayo de 
construcción 

resistencia al fuego -Parte l. Elemento 
en general". 

2.- Características del elemento de construcción., 

un 
en 
84 
de 

El elemento está formado por una estructura 
hecha con perfiles de acero galvanizados. Consta de siete 
piederechos. los cuales se afianzan a las soleras por medio de 
remaches. La estructura está forrada. por ambos lados. con dos 
planchas de Volcanita de 15 mm de espesor cada una: pegadas entre 
si y afianzadas a la es~ructura por medio de tornillos. Esta 
conformación deja espacios verticales libres dentro de la 
estructura de 50 mm de espesor. en los cuales se han colocado 
colchonetas de lana mineral de 50 mm de espesor. El peso total del 
elemento resultó ser de 321 kilOgramos. 

La estructuración y dimension~s del elemento 
se muestra en la figura siguiente: 

Continúa: en p&gina 2 a 5 
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C.L No 198.449 
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UNIVERSIDAD O E C H 1 LE 
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INS fi TUTO DE INVESTIGACIONES Y ENSAYES DE MATERIALES 

C. E . NQ 198 . 449 

3.- Resistencia al fuego. 

IDIEM 

3.1 El ensayo consiste en exponer el elemento bajo prueba y por 
una de sus caras. al calor de un horno de modo de imprimirle una 
temperatura. según la curva normalizada de tiempo-temperatura 
se~alada en NCh 935/1 Of . 84. regida por la relación T- 345 log 
(8 t + 1), donde Tes la temperatura inicial y tes el tiempo 
transcurrido. expresado en minutos. como se muestra a 
continuación: 

t. minutos o 5 15 30 60 90 120 150 180 

T. ·e 20 576 739 842 945 1006 1049 1082 1110 

3.2 De acuerdo a la norma . las condiciones de ensayo deben 
corresponder a un incendio real. Para cumplir con ello. el 
elemento en prueba debe ser de tama~o natural o bien de 
dimensiones relativamente grandes. Para tal efecto se dispone de 
un horno con quemador a gas licuado de una potencia cercana a las 
500.000 kiloca l orlas por hora y de una boca capaz de admitir el 
elemento baJo ensayo . 

3.3 Las temperaturas se miden por medio de termocuplas en la cara 
expuesta al fuego y por radia c ión infrarroja en la cara no 
expuesta . 

3.4 La res i stencia al fuego la determina el tiempo transcurrido 
~n ascender la temperatura de la cara no expuesta hasta 180 ·e 
puntual o 140 ·e promedio por sobre la temperatura inicia l o bien 
el deterioro mec~nico del elemento. la pérdida de estanquidad o la 
producción de gases inflamables. 

3.5 Según la norma . el elemento bajo prueba se debe ensayar en 
condiciones normales de trabajo a fin de reproducir un sistema 
similar de empotramiento . Como este panel puede empotrarse de 
maneras disti n ~as. según las so l ución constructiva de cada caso 
parti c ular. este factor puede hacer variar los resultados 
obten i dos. desfavoreciendo la resistenc1a al fuego total del 
conJunto cuando el empotramiento es más débil que el panel mismo . 
Por esta causa en el presente ensayo no se somete a prueba el 
s1stema de empotramiento. 
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UNIVERSIDAD DE CHILE 
FACULTAD DE CIENCIAS FISICAS Y MATEMATICAS 
INS f iTUTO DE INVESTIGACIONES Y ENSAYES DE MATERIALES 

IDIEM 
C.E. NQ 198.449 

4.- Resultados y observaciones. 

4.1 La temperatura puntual máxima admisible de 200 ·e en la cara 
no expuesta al fuego se produjo a los 124 minutos de iniciado el 
ensayo, lo que determinó el tiempo de resistencia al fuego. según 
lo expresado en 3.4. 

4.2 La temperatura promedio en la cara no expuesta al fuego, en 
ese instante, fue de 103 ·c. 

4.3 Durante 
deformaciones 
falla. 

el desarrollo 
apreciables. 

de la prueba el panel sufrió 
las cuales no llegaron a ser causa de 

5.- Valores de referencia. 

5.1 De acuerdo a la norma NCh 935/1 los elementos de 
construcción, una vez sometidos a ensayos de resistencia al fuego. 
se clasifican , de acuerdo a su duración, en las siguientes clases: 

No resistente, duración inferior a 15 minutos 
Clase F 15 duración entre 15 y 29 minutos 
Clase F 30 duración entre 30 y 59 minutos 
Clase F 60 duración entre 60 y 89 minutos 
Clase F 90 duración entre 90 y 119 minutos 
Clase F120 duración entre 120 y 149 minutos 
Clase F150 duración entre 150 y 179 minutos 
Clase F180 duración entre 180 y 239 minutos 
Clase F240 duración superior a 240 minutos. 

6.- Conclusiones. 

6.1 El elemento de construcción destinado a uso como muro 
dlvisorio en edificios. enviado al Laboratorio de Incendios de la 
Sección Física de la Construcción del Instituto de Investigaciones 
y Ensayes de Materiales (IDIEMl de la Universidad de Chile. por 
Compaf'iía Industrial El Volcán S.A., objeto del presente 
certificado de ensaye NQ 198.449, presentó una resistencia al 
fuego de 124 minutos según la norma NCh 935/1 Of. 84. bajo las 
condiciones de ensayo señaladas en el presente informe . 
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INSTITUTO DE INVESTIGACIONES Y ENSAYES DE MATERIALES 

C.E. NQ 198.449 

IDIEM 

6.2 De acuerdo a los valores de referencia dados en la norma 
chilena NCh 935/1, Anexo A, el elemento de . construcción se 
clasifica en clase F120 de resistencia al fuego. 

6.3 Considerando lo se~alado en la norma NCh 935/1. los 
resultados obtenidos son v6lidos sólo para el elemento ensayado y 
bajo las condiciones estipuladas. ya que el valor de resistencia 
al fuego puede variar si se cambian los detalles constructivos. 

Santiago. 10 de Julio de 1992. 
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CERTIFICADO DE ENSAYE HQ 207.774 

• 
tnforme sobre la resistencia al fuego de un 

elemento de construcción. enviado al Laboratorio de Incendios de 
la Sección F:1sica de la Construcción del· Instituto de 
Investigaciones y Ensayes de Materiales CIDIEM) de la Universidad 
de Chile. por Compaft:1a Industrial El Volc4n S.A."~ Phillips 40, 42 
piso. teléfono 396038. Santiago. 

1.- Finalidad del ensayo. 

Se desea conocer la resistencia al fuego de un 
elemento de construcción que se usar4 como muro divisorio en 
edificios. Para este efecto se emplea la norma NCh 935/1 Of.84 
"Ensayo de· resistencia al fuego -Parte 1:· Elementos de 
construcción en general". 

2.- Caracter:1sticas del elemento de construcción~ 

de yeso-cartón, 
de yeso. 

El elemento est4 constitu:1do por seis planchas 
unidas entre s1 con un pegamento especial a base 

Para los efectos del ensayo se preparó un muro 
de 2.4 m de alto por 2.2 m de ancho y 0.095 m de espesor. 

Detalles constructivos y dimensiones del 
elemento se observan en la figura siguiente: 

Conteyoá en p4gina 2 a ~ 
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C.E. HQ 207.774 

• 3.- Rtl11tenoia al fuego. 

o IIIDIEM 

3.1 El ensayo consiste en exponer el muro bajo prueba y por una 
de sus caras. al calor de un horno de modo de imprimirle una 
temperatura. según la curva normalizada de tiempo-temperatura 
senalada en HCh 935/1 Of. 84 regida por la relación T • 345 log 
(8 t + 1). donde Tes la temperatura inicial y tea el tiempo 
transcurrido. expresado en minutos, como se muestra a 
continuación: 

t. minutos 

T. ·e 
o 

20 

5 15 

576 739 

30 

842 

60 

945 

90 120 

1006 1049 

150 

1092 

180 

1110 

3.2 De acuerdo a la norma, las condiciones de ensayo deben 
corresponder a un incendio real. Para cumplir con ello. el 
elemento en prueba debe ser de tamano natural o bien de 
dimensiones relativamente grandes. Para tal efecto se dispone de
un horno con quemador a gas licuado de una potencia cercana a las 
500.000 kilocalor1as por hora y de una boca capaz de admitir el 
elemento bajo ensayo. 

3.3 Las temperaturas se miden por medios de termocuplas en la 
cara expuesta al fuego y por radiación infrarroja en la cara no 
expuesta. 

3.4 La resistencia al fuego la determina el tiempo transcurrido 
en ascender la temperatura de la cara no expuesta hasta 180 ·e 
puntual o 140 ·e promedio por sobre la temperatura inicial o bien 
el deteriodo mec6nico del elemento, la pérdida de estanquidad o la 
producción de gases inflamables. 

3.5 Según la norma. el elemento bajo prueba se debe ensayar en 
condiciones normales de trabajo a fin de reproducir un sistema 
similar de empotramiento. Como este panel puede empotrarse de 
maneras distintas, según la solución constructiva de cada caso 
particular. este factor puede hacer variar los resultados 
obtenidos, desfavoreciendo la resistencia al fuego total del 
conjunto cuando el empotramiento es m6s d~bil que el panel mismo. 
Por esta causa en el presente ensayo no se somete a prueba el 
sistema de empotramiento. 
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4.- Resultados y observaciones. 

o IIIDIEM 

4.1 La temperatura puntual m6xima admisible de 200 •e en la cara 
no expuesta al fuego se produjo a los 132 minutos de iniciado el 
ensayo. lo que determinó el tiempo de resistencia al fuego. segOn 
lo expresado en 3.4. 

4.2 La temperatura promedio en la cara no expuesta al fuego, en 
ese instante. fue de 110 ·c. 

~.- Valores de referencia. 

~.1 De acuerdo a la norma NCh 93~/1 los elementos de 
construcción, una vez sometidos a ensayos de resistencias al 
fuego, se clasifican. de acuerdo a su duración • en las siguientes 
clases: 

No resistente, duración inferior a 15 minutos 
Clase F 15 duración entre 15 y 29 minutos 
Clase F 30 duración entre 30 y 59 minutos 
Clase F 60 duración entre 60 y 89 minutos 
Clase F 90 duración entre 90 y 119 minutos 
Clase F120 duración entre 120 y 149 minutos 
Clase F150 duración entre 150 y 179 minutos 
Clase F180 duración entre 180 y 239 minutos 
Clase F240 duración superior a 240 minutos. 

6.- Conclusiones y observaciones. 

6.1 El elemento de construcción destinado a uso como muro 
divisorio en edificios. enviado al Laboratorio de Incendios de la 
Sección F1sica de la Construcción del Instituto de Investigaciones 
y Ensayes de Materiales (IDIEM) de la Universidad de Chile. por 
Compaft1a Industrial El Volc4n S.A.. objeto del presente 
certificado de ensaye NQ 207.774, presentó una resistencia al 
fuego de 132 minutos. según la norma NCh 935/1 Of. 84. bajo las 
condiciones de ensayo seftaladas en el presente informe. 
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e.a De acuerdo a los valores de referencia dados en la norma 
chilena NCh 93~/1. Anexo A, el elemento de construcción se 
clasifica en clase F120 de resistencia al fuego 1 

6.3 Considerando lo seftalado en la norma1 NCh 93~/1, los 
resultados obtenidos son v'lidos sólo para el elemento ensayado y 
baJo las condiciones estipuladas. ya que el valor de resistencia· 
al fuego puede variar si se cambian los detalles constructivos. 

Santiago. 11 de Enero de 1994. 
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CERTIFICADO DE ENSAYE NQ 222.608 

Informe sobre la resistencia al fuego de 
un elemento de construcción . enviado al Laboratorio de 
Incendios. Sección Fisica de la Construcción del Instituto de 
Investigaciones y Ensayes de Materiales CIDIEM) de la 
Universidad de Chile. por Compan1a Industrial El Volcán S.A .. 
Phillips NQ 40. 4Q piso. teléfono 6396038. Santiago . 

1.- Finalidad del ensayo . 

Se desea conocer la resistencia al fuego 
de un panel que se usará como elemento divisorio en edificios . 
Para este efecto se emplea la norma NCh 935/1 Of. 84 "Ensayo 
de resistencia al fuego- Parte 1: Elementos de construcción 
en general". 

2.- Caracter1sticas del elemento. 

El elemento está formado por una 
estructura metálica . Consta de siete montantes verticales 
(pie-de rechos ) hechos con perfiles de acero galvanizado tipo 
C. de 38 x 40 x 8 x 0.5 fmml. distanciados entre ejes 0.4 m. 
aproximadamente y de dos soleras (inferior y superior) de 
.39 x 20 x O. 5 (mm). Esta estruct uración está forrada por 
ambas caras con dos planchas de yeso-cartón. "V o 1 cani ta RF" de 
12.5 mm de espesor c ada una. atornilladas a la estructura . 
Tal configuración deja espacios libres en el inter io r del 
pane 1. los cua 1 es están rellenos con la na minera 1 cuya 
densidad media aparente es de 40 kg/m3 . 

Para el ensayo se preparo un elemento de 
2.2 m de ancho por 2.4 m de alto y 0.088 m de espesor. El 
peso total del muro elemento resultó ser de 242 kilógramos . 

Continua en pag1na 2 a 4 

1 

-
~ 
'T 
e 
;¿ 

~ 
a ..... 

2 -
(,; 
e 

e 

-
)'; 
G 
e 
e 
" e 
:r 
r 

" 



.. 
~NIVERSID A D DE C HI L E 
FACULTAD DE CIENCIAS FISICAS Y MATEMATJCAS 
INSTITUTO DE INVESTIGACIONES Y ENSAYES DE MATERIALES 

C.E. N9 222.608 

3.- Reeistencia al fuego. 

IDIEM 

3.1 El ensayo consiste en exponer el elemento bajo prueba y 
por una de sus caras. al calor de un horno de modo de 
imprimirle una temperatura. según la curva normalizada de 
tiempo-temperatura senalada en NCh 935/1 Of. 84 regida por la 
relación T • 345 log (8 t + 1). donde T es la temperatura 
inicial y t es el tiempo transcurrido. expresado en minutos. 
como se muestra a continuación: 

t. minutos o 5 15 30 60 90 120 150 180 

T. ·e 20 576 739 842 945 1006 "1049 1082 1110 

3.2 De acuerdo a la norma. las condiciones de ensayo deben 
corresponder a un incendio real. Para cumplir con ello. el 
elemento en prueba debe ser de tamano natural o bien de 
dimensiones relativamente grandes. Para tal efecto de dispone 
de un horno con quemador a gas licuado de una potencia cercana 
a las 500.000 kilocalor1a por hora y de una boca capaz de 
admitir el elemento bajo ensayo. 

3.3 Las temperaturas se miden por medio de termocuplas en la 
cara expuesta al fuego y por radiac1ón infrarroja en la cara 
no expuesta . 

3.4 La fuego la determina el tiempo 
transcurrido en ascender la temperatura de la cara no expuesta 
hasta 180 ·e pun t ual o 140 ·e promedio por sobre la 
temperatura inicial o bien el deterioro mecánico del elemento 
o la pérdida de estanquidad. 

resistencia al 

3.5 Según la norma. el elemento bajo prueba se debe ensayar 
en condiciones similares a las normales de trabajo. Como este 
elemento puede empotrarse de maneras distintas. según la 
solución constructiva de cada caso particular. este factor 
puede hacer var1ar los resultados obtenidos. desfavoreciendo 
la res1stenc1a al fuego total del conjunto cuando el 
empotram1ento es más déb1l que el mismo elemento. 

En el presente ensayo no se somete a prueba el sistema de 
empotramiento. 
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4.- Resultados y observaciones. 

IDIEM 

4.1 La temoeratura p~ ntu al m~ ~ ima adm1s1ble de 200 ~e en la 
cara no e ~ c uesta a l ~ueq o se pr oduj o a los 125 minutos de 
iniciado e l ensayo, lo que de te r minó el tiempo de resistencia 
al ~uego~ ~agun lo e xp resado e~ 3 .4. 

4.2 La temo~r3tura promed1o en la cara no e xpuesta al ~uego~ 

en ese l n~~?rte , ~ue de ~: ac . 

de l <" 
l --=' ·:: e·-~ ?.. ~ :.:: -~ n ('J 

el elementc sufr10 
c .:~ u sa de -F .:~ i 1 3.. 

5.- Valores de re~erencia. 

1 - . -
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6.- Conclusiones y observaciones. 

IDIEM 

6.1 El element·:; de constr·ucción destinado a :u.so C•:Jmo eleme~to 
divis~ric en ea:~iclDE, enviado al Laboratorio de Incendios de 
la Sección Física de la Constru~ción del Instituto de 
Investigacio~es y Ensayes d~ Materiales (!DIEMl de la 
Universidad de Chile, por ComcaAi~ Industrial El Volc~n S.A., 
objeto del cresente certificado de ensaye NQ 222.608 oresentó 
una resistencia al ~uego de 125 minutos, según la norma NCh 
935/1 0~. 84, bajo las cond1c1ones de ensayo se~aladas en el 
presente in~orme. 

lo:. \/alor·6-s de 
Ane·:.;o H. el 

re~erenc1a dados en la norma 
elemento de construcción se 

clas1+ica en clase Fl20 ce resistencia al fu~qo. 

6.3 Consideran~o lo seAalado en la norma NCh 935/1 los 
resultados obtenidos son validos sólo cara el elemento 
ensayado y bajo las cond:cjcnes estipuladas, ya cue el valor 
de ,.-e,::.i·:::.ter:Cl2 al 1=!.1.eoc! c•ued,? vcu·i.-:tr ::.1 ·:e cEt.7,bl2.n l=''=E· 
detalles constructivos. 
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"' • 

Period of validity: 01/09/95 - 31/10/98 . 
Or:gin.s11y certffied O!J/09/94 

Antwerpen, Director 
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24th August 1995 
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MINISTERIO DE AGRICULTURA, PESCA Y ALIMENTACION 
CENTRO DE INVESTJGACION Y TECNOLOGIA 

del • : 
JNSMUTO NACIONAL DE JNVESnGACIONES AGRARIAS 

Otputamenlo ele lndualrtu For1111111 

RD/dg. 
1 

e 

INFORME DE RESISTENCIA AL FUEGO DE UN TABIQUE DE 
PLACAS PROHATECT-H. SOLICITADO POR PROHAT IBERI
CA. S .A. 

·, 
Ref. F 1152 

1.- ANTECEDENTES 
1 • 

Con fecha 26/02/91. la firma P:ROHA'!' :iBE?.i.-::A, S.A., 
con domicilio on C::./. Seaasta, 16, Bajo [)eh!.. , 'rfno. 
44e.l0.00 (Ext. 242), HALIRID, solicitó del Labc:·ato~ 
rio del Fuego del HiiA, ensayes de :resi.s~encia al 
Fueg•;, ce a<:'·Jerdo c·~n la ::-a:·ta q...:e .Se :.:·ar.s'="r-i"be a 
.:o:'"'.:.!. r. ~a.:: ión: 

R ... 7-g!1::.t:.- ... "'!! n ..... :: .......... r:: .. ir.·;Jen la J."í.'~i.l"il~::· .. ~d ~-!-:- !"-:':t! :·zal"' 
~¡;,:._¡_-..· .. ·.:en ;.;.-:u 1 ... ~¿· ... -.r ... ;t. ....... :·i ... , ·:f~l f!J-!-~~·· ... _ ... _ .. :¡ P::,·;~l.o:~"": 

.~R':., .. fATECT .. p::r~ .ii .. ~~iJ;t.s ... ~ ._=Jc.lvci~,:;~~: . .:~.::.·:}:·; .V:"rm.;,.= 
:;::.r::. 1=·3t\.-=t :3~; ;~: .; ... :-¡ fi·."':'!:L'i·5n. 

1.- H~,r.·:,_., r,,_,.:•i=L~nt .. =rl. Ens.:. .. ~·:.., de liiJ,g 

a·.:;r.;:a, .~• ...... ~J•i :: .... ~ .:-=l:i I,",E!r§'r:la 

1 

- .li·.··l"lii.~ i/e-J•t f :.~·~ ¡. En::· a.~·"(" de ~;:J t 3l'~ ;:...·f~ . 

. ;:. •· .o.:.:·;··~·;., · .. ·~!"'tic .. z:.. I:.ns .. :; .. -..· .. ~ ,"itf. ru: t.!:i.:·~-.2!··~~. 
1 

A-~i .71i.::r.z. .. .,!l 1.:,.~~" ~=r¡;:·-..;.d~ceJ•iam ... ..,s 11os d.I.e.:-:.¡_~ .=~1 .... -... ~1 ... ;¡·:.-

Si1; ""•tl"'•~ P~t;J•t:icul ... ;l•, ·9J?J"(.,~··t.~~..":JJ ... ;mc ... :; la '-a•C.3 .. =i'".:.¡; ¡:.aJ·a 
o::sl :1d-:ll'l e~~ • 
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Huy atentamente". 

Ei pres<:-~::;e infr.:rme corresponde al 13.-.:·artado 3 de la 
-:..nter:..or t::arta. 

2.- INFORME 

2.1.- Finalidad del ensayo 

Se pretende, con este ensay~. determinar la 
resis~encia al fuego (RF) de un sistema sepa
rador no portante, formado por placas PROHA
:'!;CT-H, según procedimiento de .enzayo especi
fi=ado en la Ncr~a UNE 23.093-91 e ISO 834. 

2.2.- Pescrjpción de la muestra 

La descri;¡•ción ha sido suministrad~ por el 
solicitante, transcribiéndose !a ::11sma come 
sig:.:e: 

"El ensayo se re.qliz= en hoz·no ;·ertica.l de 
3,12 x 3, 20 m, siendo el resto de superficie 
de muz·o compuesto por dos ladrillos de doble 
hueco de 10 cm y revestido, por ambas caras, 
de yeso, z•esultando una pared de 24 cm. 

P.;r.:;. el montaje del tabique se utilizarl,n 
perfiles fabric.qd;.Js en tren de perfil."t;~ic"in, 3 

p;;.rt ir de o.--hap:t .:;.5.ltra.niz.sda1 de espescr O~ 8 
:;;.:·: • .::E-,&:,in li._--:r.~·::: :..~·VE-::.c-.:.~0 . .J-"' .:i~ c .. ::r .. ~¡_-tt:-ri.3t 1.-
l.-::;2 2~5:J!•l.:JC' (Z d~.r-ine el ti;;-...... de e-.::tr~ll3 del 
.;.;lt·s.ni.= .. -,d~').. 3tt:l ::e z .. efiere. 51 .¡";~:1!;21"'0 de 
~r:::;i...-$/ilf dsl l. .. c?r.··e¿-~i.'liie:nt:..., ·.:1'::? ·:.--:i¡;;..-, :'i .}t-?fJ.."n.-:-

•' .:i-: 1 
t·.=t.:~ y 4(' ::e J".e[i~: .. e a la l~e..=i.:~.~~·:.--1. ~ ' .. :"!--:- ~:.:.-t'=-.... 
. :z._--~r;., e.·; ~~-¡;/,·;;.::f .J .. 

.P::¡r:. ~1 n:onta ... ie :s-:: u::ili.=az·t ... n dr.:·$ ¡:e:'fi.2':';.:-. 
;:;.:..:-c.:t PROHAT, c.::n.:..les de 48 y ,;¡ont:.::t::os de ..J6. 
:.r~(: n ~ :5.doe seg!!li ;·1 ... =::-Jc.· ad,,i!Jn to. 

F:~ ~1 int-:-l .. iC:' de 1::·::: p~rr-iles ::.:: ._ ... .._ ... 1 .. -:~~t"'. un 
;;.."i/Jr...~ 1 de 1 a;:a min~!\.?;. i dr:~ 1 O(·, J::;/:·.·j¿:. ·.:ie 4(' JrJJ; 
.~.~ ~s;:e:::.,~:·. denomi:: a de PROHAPIN-40. 

Et."'J ccl oc-az•(..')/J, 
de!. t :...., l-:ai ,~t~e, 

pol· l!t cara anterlo!· y pcrste: .. ioz .. 
plac:~.:: de PPR0!1ATECT-H .;f,:¡ 1 O n-,¡¡¡ 

:·i2 es;;est.··u·. a:ornillad:¡:..=: ¿:¡ ic·.: ¡;·f!:'IlleS me
di5::te tornillQs ... ;ur:oz .. l·osc.:uJtes de 4,~ :·: 25. 

La com~os:r:'~' ,~, 
sido St.:;1¡:·11.:~,: . 

~r.~ rrr~t3ria19s ha 
. .... _.:.~:lla y no 

comprc.b_.tiél ¡:.t.• "'-·- , __ ;;lulo. 

-· ·-·-·- ·----------



A las .iuntas de los paneles se las protegió 
c''n pasta de Juntas "PROHA.T":. 

Go:no ampliación a esta de'sr.ripciór.. véase 
croquis de 1 ANEXO I y fotogr.'lfías A~IEXO IV. 

2.3.- Horno vertical 

Es~á construido con una es~ructura metálica y 
ladrillo refractario, siendoi el revestimiento 
in~erior de material aislante y refrac~ario. 

: 

Posee tres quemadores de impulsión, de 600.000 
K•::!al/h, cada uno, colocados ver~icalmente en 
el lado derecho del horno, , de forca que la 
muestra a ensayar no reciba direc~amente la 
acción de la llama. 

La regt:ladión térmica del horno se realiza 
median:.e un microprocesador al qae se ha 
incorporado el programa térmico normalizado. 

El control de temperaturas de: horno se consi
gue mediante termopares colocados de acuerdo 
con el documento EUR 8750. · · 

La medición de temperaturas :de la probeta se 
consigue automáticamente mediante termopares 
si tuadcs en su superfi'cie :i conectados a un 
ordenador, efectuándose una ~edida cada minu-

Para los ensayos bajo carga·va dotado de una 
;-rene.:. de carga ;ná:dma 157 Tr:. 

Una v~z es~abilizado el ~~3ayc. e~ h~!'nc 
:unc1one en de?res~Óll hasta ~~/3 i~ la a::~~a 
de la boca y en :=:obrepres1:=-r. pcr enei:n.~ de 
este ~~ntc, ~al y ~~mo indicR e: do~::xen:c E;JR 
8750. El contrcl y ~egulaci,C:-. de la pr·esión 
!nt~ricr se consigue med~ante d)s captadores 
ade,~;,tad.:;~., seg\a~ e: dcct;.tnento ~UR 8750, un:dos 

que 
reguiaciót1 a~toc~ática del ~iro. 

La boca 1t!l del horno es de; 3,!0 x 3,10 m~. 

2.4.- Montaje e instalación 
! 

3e cons: ruyó toda la muestra :er.say.o;,da s.?::-l·e un 
marco de :perfiles de acere· en U, ··ad hoc", 

La com~cl"'·'' ! .. ·'- ·-,. ,-r.;t:·ria19s he 
sido sL·~:~· ·:': · .• · : .~l;ia y r.o 
compn.~u ... :..~ ¡...;.,· "'~·- ... _ ..... ;o, 
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c0njunto que cerraba la boca d~l horno durante 
el ensayo. 

Sobre la cara no expuesta se si tuarr;n siete 
termopares distribuidos de ecuerdo a lo indi
:ado pcr la Norma de ensayo (fotosrafia nQ 5). 
También se situó en el centro ge~m~trico de la 
misma, un diepositivo pera medir la evolución 
de la deformación, durante el ensayo (fotogra
fía nQ 6 l. 

En el interior del horno. existen ocho termo
;:ar·es que controlan la evolución de la tempe
ratura interior del mismo. 

2.5.- Evolución de los ensayos 

TIEMPO 1 t)BSERVACIONES 

e min. o 1 T . . del Fecha: 24/05/91. seg. 
! ... nlClO ensayo . 

Tª inicial = 1s·c. 

16 Apertura fisura superficial vertical 
en placa zona inferior, en cara ex-
puesta. 

60 Tª media termopares cara no ex¡.·ues-
ta: 55. s·~~-

6:3 
1 

Apertura grieT,a r.ar· . .:.t r.o e:q·~J~st.:. 

( V~i3.3e fotogr;:¡fia nQ 7). 

74 1 A'.lmento ta.'Tlaño fisura ( vP. .3s<? fr::t :: -
1 gr,:¡_fia n'2 13 ) • 

1 

1 
L~.S regi;;t,radas l. 0 s 

1 

-~ eme:·e:--a~.ur~.s p.:·r 
t e r-r:-, r: ; ·t3 r·e s rJ.e la car::s no r:::·:¡:ot:es~a 

1 fuer<:':: l':is sizuir::ntes: 

1 

T~· nQ 1 = 1 ~ "· • r. T;.• r.Q , = :oeoc: Tp · ·J .... .. 
nQ :3 = 1o1•c; Tp n2 4 = 59•c; Tp nQ 
5 = 76"C; Tp nQ 6 = 57 °(:; ...... n'2 7 = •.1:-

120 1 
1o1•c. 

1 No ~\.ll'".:c p.:;,~o de lla:na. :-~i i :-, f l r.: m.;,.-
1 

1 

!;:'i~n de gases er. la cara n~' ex;·ue-3-
t:.'3.. 

1 

El valor de- defr.:rrr:.=:s.ci6n má:<i:nr-..: era 
de 163.8 mm. 

126 1 Fin r..:el. ensay0 pcr ac,Je!'·rio r.-:t:.: :.; e . 

La cor- : -· ' . -- ..... ·'-~'::-'~~ h· , 1 .. .... ;r.;J g 

~J Y r.o 

C<..· ~· . , . -·· 

,.,. __ 
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2.6.- Clasificación 

~n baee a la Norma UNE 23.)93 y tomando como 
cr i t.erio la temperatura má.xima y :nedia alcan
zada e~ la cara no expuesta. est~ tabique se 
p~e d~ cla~ificar como: 

, DOS HORAS CORTAFUEGOS. PARALLAHAS Y ESTABLE AL l'UEGO = 
(RF - 120) 

~adrid, 24 de julio de 1991 

.::.;.. JE?E .·~ G!\!.'Pt) t·EL FUEGO ?OR EL LABQ. : •EL FUEGtj 

) . A 

. ~-:; 0:·. · ·?:\ ¿ 
-~ · . . ~~ ·o . \ -=----.1¿-Y.::....--:s-

'.J . 

~~ ]do. F.J. Ji~énez Peris 
C: · 

DE 

b~ :: · ;• • o .. 

•' . ; 1 

. o·o·:::J 

La Cljr:l · . 

sido cc-r·- ;. : ... _"'·"· o ~ o o · ·o· · .. , ,l==- y no . • . ,. _. , ' .... 'W 

comt:-rvuo¿~ ... -... · ,..:.; ..... ...... tufo. 
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GRAFICOS Y CROQUIS 
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SECCION A-A 

410 

l. PROMATECT- H , d•IO mm. 
2.l.ana mineral d• 40mm. Dlntldad 1)0 katm3 
3. Canales de 48/016 18Q1.11 UNE- 36130 
4. Montante de 46/0,6 
li Tornillo autorroscantlt 4,2 x 2!5 
6. Plata de Juntas PROMAT 

SECCION 8-8 
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ANEXO II 

CURVAS CALKNTAMIHNTO DEL HORNO 
ESTADILLOS NUMERIOOS 

.... __ 
: Ir . 

: ...... ~' 
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REF. 
SOLICITANTE 

TIEMPO mm 
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ANEXO IV 

FOTOGRAFIAS 



Fotogr:.~f:;:¡ :;q 

Mor.t::lje de 1'3 
muestra 

1.-



F otograf~a n9 2 
0tra fase del montaje 
de la mues tra 

--~ r !::--- .· 
~ · ... .. . 

.. ~ . : .. ; 



Fot·.)gr;:¡fi;:¡ n~ 3 
C;:¡r;:¡ expucst;:¡ ;:¡~écs 

del ens;:¡yo 



fotogr3f:3 :12 4 
C3ra no CXpiJCSt3 
3!1tes del e:1s3yo 
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Fotografia nº 5 
DistrlbUClÓn termop~res 
en cara no expuesta 

Fotograf.ia nº 6 
S1stema medic1ón de
formaclÓn del tab1que 

~ 
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Fotografía n2 7 
Comprobación de la ln
maflabllLdad de los 
gases 

Fótografía n9 8 
Flsura en cara no ex
puesta durante el en
sayo 
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Fotografia n2 12 
c~r~ no expuest~ des
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Fotogr~rr~ n 9 11 
C~r~ expuest~ después 
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co.. ... -.............., 

OBSKRVACIONES SOBRE ENSAYOS A EfECTUAB 

1.- IDKNTIFIGACION 

1.1.- Respecto al material o estructuro a ensayar 

.... __ 

El solicitante deberá aportar al Labora~orio la 
siguienwe información, si desea que figure en el 
informe final: · 

a) Memoria descriptiva 
b) Croquis de montaje y colocación e::1 el hc-rno, que 

refleje la que vaya a tener el elemenco en la 
realidad 

e) Planos de fabricación o constitución 
d) Cuantos datos estime oportunos para la 

idencificación. 

1.2.- Respecto al material o estructura a ensayar y su 
correspondencia 

Los ensayos se refieren al material e estructura 
presentado en el laboratorio, sin que de ello pueda 
¡;.resumirse el comportamiento al fuego de fabricado en 
serie o puesto en obra. 

Es responsabilidad del solicitante la justificación de 
que el ma:erial ._. e3tructu~a ;re~e~:~~= en 
Laborat.crio, tiene las mismas carac~eris~icas que e! 
fabricado en serie y el presentado e~ obra o mercado, 
asi cc-mo que les dat.(•s ·~tle aporta p3.: ... :. :dent if:::ar!:) 
~~crre2;·cn::ien .:-_ ;t~t:e l. 

2.- IGNIFUGANTES 

ig!1if1,.1g."3.c ién. 
mQmen':.o actual. 

r~o 

:os. 
la d·.Jrac iór:. d~::.. 

los ensay::>.s se r·efierer. al 

:1i~r.:.r3.s n~, pueda es:..::tblecerse l.3 c:..•! .. re.::¡.:·c~c ~~. er.-:: r~ el 
e~ve~eci~!ento arti~icial y el natural, el solici~a~:e pcdrá 
.~~r:·~ce:' :e t:~€1'rm.:tnenc ia de la igni fugac ión e~3·~:.te.ndc .::. l:,:,;:: 1, 
3, 5 y !O ahos probetas del mismo lote, siendo de s~ par~e 
la justificación de ésta última circunstancia. 



MINISTERIO DE AGRICULTURA, PESCA Y ALJMENTACION 
CENTRO DE INVESTIGACION Y TECNOLOGIA 

del 
INSnTUTO NACIONAL DE INVESTIGACIONES AGRARIAS 

Departamento de lnduatriiS Forestales 

INFORME DE RESISTENC I A AL FUEGO DR UN TABIQUE CON 
PANELES " PROMATRCT" , SOLICITADO POR PROMAT 
I BERICA , S . A. 
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Tramezzo autoportante - R.E.I. 120 

,---
1 Q.; 

1 a,: ... 

lo . I"CT . 
1". -·~1 L.- _____ _j 

Descrizione per capitolati 
Parete a pannello resistenza al fuoco R.E.I. 120' 
Costituita da: 
STRUTIURA METALLICA realizzata con profilati metallici zincati 
aventi spessori pari a mm 3 e piü precisamente: 
- traverse (profili con sezione ad L aventi dimensioni pari a mm 50 x 

50) fissate al pavimento ed al soffitto mediante tasselli metallici, 
- montanti (profili con sezione ad L aventi dimensioni pari a mm 50 x 

50) fissati alle pareti mediante tasselli metallici. 
RIVESTIMENTO realizzato con lastre a base di silicati e a matrice ce
mentizia, esente da amianto. denominata PROMATECT~H ed omolo-
gate in classe O. · 

611 

Legenda tecnica 

<D PROMATECT®H, spessore = 15 mm, fissato su profili 
metallici a L. con viti di acciaio da 35 mm, a testa fresa
ta. poste ad un interasse di 250 mm. 

® PROMATECT®H, spessore = 15 mm, fissato sulla prima 
lastra per mezzo di viti in acciaio da 25 o 35 mm a testa 
fresante, poste ad un interasse di 250 mm. 

® PROMATECT®H, 15 mm, fissato sulla seconda lastra per · 
mezzo di viti in acciiao da 25 o 35 mm, a testa fresante, 
poste ad un interasse di 250 mm. 

@ Profilo metallico a L da 50x50x3 mm, fissato alla muratu
ra per mezzo di viti e tasselli in acciaio da 6 x 40 mm, 
posti ad un interasse di 500 mm 

Certificato 

I.T.L. 234/1/86- R.E.I. 120' 
PROMATEC~H. 15 + 15 + 15 mm 

Tali lastre. di spessore mínimo paria mm 15, dovranno essere awi
tate fra di loro,nel numero di tre, come segue: 
- la prima lastra fissata alla struttura metallica a mezzo di viti auto

svasanti, con punta a trapano, zincate, ad un interasse di mm 
250; 

- la seconda lastra fissata alla prima a mezzo di viti autosvasanti zin
cate, poste ad un interasse di mm 250; 

- la terza lastra fissata alla seconda a mezzo di viti autosvasanti zin
cate, poste ad un interasse di mm 250. 

O·· 
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FIRTO 

TE 
7 Novellber 1986 

Fire resiatance 
test 

Promatect partition 
50uaa thick 

ProJa&t Pire 
Protection 
Company L1.ai.ted 

Fire resistance test of a Promatect partition, 3050mm x 
3050mm x somm thick, comprisinq three layers of Promatect 
board panels screwed toqether and restrained within a 
test trame by somm x somm mild steel anqle section, 
lmm-thick, around the perimeter of the specimen 

Technical Evaluation 

Report to Promat Fire Protection Company Limitad, 
P O Box 476, Royston, Herts, SG8 5RH. 

SUMMARY 

A Promatect partition, 3050mm x 3050mm x SOmm thick, was subjected to a 
fire resistance test, conducted in accordance with B.S . 476 : Part 8 
1972, on 7 November 1986. The specimen comprised three 1ayers of 
Promatect board pane1s screwed together and restrained within a test 
frame by mi1d-stee1 ang1e section , SOmm x SOmm, nominally lmm thick, 
around the perimeter of the construction on the exposed side of the 
specimen. 

The partition satisfied the requirements of the standard as fo11ows: 

Stability 
Integrity 
Insu1ation 

12S.minutes 
125 minutes 
124 minutes 

The partit.ion therefore achieved a fire resistance of 124 minutes in the 
orientation tested. 

Thlt re11011 mav only be reproduced by the apon10r In full. without convnent. abrldgement. 
lltntlon or ldcSitlon. unlea olherwlse egrted In wrltlng by The Lou PriVIIItlon Tedlnlcal Centre 

THE LOSS PREVENTION TECHNICAL CENTRE 
lncorporsting 

FIRE INSURERS' RESEARCH ANO TESTING ORGANISATION 
Melrose Avenue, Borehamwood, Hertfordshlre, WD6 2BJ 

Telephone: 01·207 2346 Telex: 291835 
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l. OBJECT:rvE 

To determine at the request of Promat Fire Protection Company Limited, 
the fire re•istance of a·Promatect partition in accordance vith B.S. 
476 Part 8 : 19721. 

2 CONSTRUCT:IOH 

2 • l. General 

Tbe partition coaprised three layara of Proaatect board panels screwed 
together using 4aa·diameter self·drilling, self-tapping screws . and 
restrained vithin a heavily reinforced concrete test frame, of nominal 
size 3050mm x 3050.., by Ddld-steel angle-section, .50mm x 50um x lmm 
thick, around the perimeter of the construction on the exposed sida of 
the specimen. The layara were preparad from panels nominally 2500mm 
high x 1250Jm vide, with two layers of nominal thickness lSmm and a 
third of nominal thickness 20mm on the exposed side of the specimen, 
joints between panels were staggered on successive layers. 

2.2 Assembly 

The perimeter angle·sections were installed within the test frame with 
6mm bolts at approximately SOOmm centres. The Promatect board panels 
were cut to fom the three layara of the construction. The sizes to 
which the panels were cut and their arrangement in successive layers is 
shown in Figure l. 

The first layer, of 20mm-thick board, was secured using 30mm screws to 
the perimeter angles at 200mm centres. 

The second layer, of lSmm·thick board, was secured by 30mm screws to 
the first layer around the perimeter of panels of the first layer at 
300mm centres and around the perimeter of panels of the second layer at 
450mm centres. 

The lSmm·thick panels of the third layer were secured around their 
perimeters by 45mm screws at 300mm centres . 

• 
Th~ overlap of sucessive ]oints is snown in Figure 2. 

The exposed and unexposed faces of the specimen before testing are shown 
in Plates.l and 2 respectively. 
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3 CONDITIONING 

The components for the specimen were delivered to the LPC laboratories 
on 3 November 1986 and the construction of the specimen completed on 6 
November 1986. The test was carried out on 7 November 1986. 

Between 3 and 7 November 1986, 
humidity of the air of the 
respectively. 

the average temperature 
furnace building were 

relative 
and 69\ 

By oven-drying a sample of the panels, the moisture content on the day 
of the test vas calculated to be approximately 4,3, of the oven-d~ 
weight. The density of the oven-dried board was approximately 873kg/m3. 

4 TEST PROCEDURE 

4.1 General 

The test was carried out on 7 November and was witnessed by Kr N J 
Macdonald and Mr J Pilkington representing the sponsor. The ambient 
temperature at the start of the test was 14•c. 

4.2 Furnace control 

The furnace temperature was measured by means of sixteen · thermocouples 
arranged symmetrically in the furnace in four rows of four with their 
measuring junctions lOOmm from the exposed face of the partition. The 
furnace was controlled so that the average temperature followed the 
timejtemperature relationship specified in B.S. 476 Part 8 19721. 
The average temperature is plotted against time in Figure 3 with the 
specified curve for comparison. 

4.3 Specimen temperature 

The temperature of the unexposed face of the partition was measured by 
ten thermocouples soldered to copper discs and covered with 30mm-square 
millboard pads. The positions of the thermocouples are shown in Figure 
2. 
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5 RESULTS 

5.1 Observations 

Observations made during the test are given in Table l. 

Table 1 Observations 

Time Observations 

m in 

o Test started. 
13 Some steam issuing from near top of vertical j oints on 

unexposed face. 
19 Some darkening along sidas of joints on exposed face. 
35 Steam issuing from more locations on vertical joints on 

unexposed face. 
40 Upper portions of vertical joints on exposed face appear to 

be widening, approximately 4mm. 
72 Discolouration of surface in small patches adjacent to some 

joints on unexposed face. 
82 Reduction in small quantities of steam issuing from j oints. 
97 More areas adjacent to joints on unexposed face darkening. 

125 Test terminated. 

5.2 Deflection of unexposed face 

The deflection of the unexposed face of the specimen was measured at 
approximately mid-height and at three locations, approximately ~. ~ 
and 3¡4 the width of the specimen. These measurements were recorded at 
various times during the course of the test and are presented in Figure 
4. 

5.3 Observations after test 

Examination of the specimen after test revealed that all the panels were 
retained in place. The exposed face of the specimen bowed outwards 
slightly and all its panels hada few cracks between 2-3mm wide. The 
g~p between adjacent pa~ls was apprqximately Smm . . 
5.4 Specimen temperatures 

The mean of the temperaturas recordad by thermocouples 2, 3, 7, 
9 (located at the centre and at the centre of the four quarters of 
unexposed face) is shown plotted against time in Figure 5 as is 
maximum temperatura recorded by all the thermocouples attached to 
unexposed face. 

The mean and 
respectively, 

maximum temperatura rise limits, of 
were both exceeded after 124 minutes. 
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6 CLASSIFICATION 

B.S. 476 Part 8 : 1972 1 &tates that the fire resistance of an 
element of construction sha11 be the time in minutes from the start of 
the test unti1 failure first occurs under any of the following criteria 
or, if no fai1ure occurs, until the test is terminated. 

Stability Failure is deemed to occur when collapse of the 
specimen takes place. 

Integrity Failure is deemed to occur when cracks or other 
openings exist through which flame or hot gases can 
pass which wou1d cause flaming of a cotton wool 
pad . 

Insu1ation Fai1ure is deemed to occur when the mean temperature 
of the unexposed surface of the specimen increases 
by more than 14o•c above the initial· temperature, 
or the temperature of the unexposed surface 
increases at any point by more than 180•c above the 
initia1 temperature . 

Reso1ut1on No.l5 of the Fire Test Study Group 2 states that the results 
to B.S. 476 : Part 8 : 1972 sha11 be expressed to the nearest minute. 

7 CONCLUSION 

A Promatect insulated partition, 
satisfied the requirements of B. S. 

as 
476 : 

described 
Part 8 : 

in · this report, 
1972 as follows: 

Stability 
Integrity 
Insu1ation 

125 minutes 
125 minutes 
124 minutes 

Therefore, the partition was found to have a fire resistance of 124 
minutes in the orientation tested. 

8 REFERENCES 

1 Fire tests on building materia1s and structures. Part 
methods and criteria f.or the fire ~esistance of elements of 
copstruction . British Standard 476 Part 8 1972. 
Standards Institution, London, 1972. 

8 . Test 
building 
British 

2 List of FTSG (UK) Resolutions. 
Borehamwood, 1983. 

Fire Test Study Group (UK), 
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Plate 1 Exposed face of specimen before test 
(Ne . No . 15/39/1 
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Plate 3 Unexposed face of specimen after test 
(Neg . No . 15/39/ 8) 
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Plate 4 Exposed face of specimen after test 
(Neg . No . 15/39/ 5) 

14 of 14 

TE 5957 



l 

Nederlandse 

nor~, - . 1 5 . 

Beproeving van de brandwerendheid 
van installaties in gebouwen. 
Deel 8: Rookafvoervoorzieningen 

Fire resistance tests on service installations in buildings. 
Part 8 : Smoke extraction ducts 

Ontwerp 

NEN-EN 1366-8 
prEN 1366-8 

Publicatie uitsluitend voor commentaar 

Commentaar voor 1 april 1997 

november 1 996 
ICS 1 3.220.50 

De European Committee for Standardization !CENI, waarin de nationale normalisatie-instituten van 1 8 Europese landen 
: 1 samenwerken, heeft gepubliceerd het Europese normontwerp: 

prEN 1366·8 Fire resistance tests on service installations in buildings. Part 8: Smoke extraction ducts 

Definitief vastgestelde Europese normen zullen als Nederlandse norm gelden. Daarom wordt dit normontwerp in 
Nederland voor commentaar gepubliceerd. Op het ontwerp ingebracht commentaar zal aan de bevoegde normcom
missie worden voorgelegd die hiermee rekening zal houden bij de bepaling van de Nederlandse stem. lndien er geen 
bezwaar bij hat NNI wordt ingebracht, kan dat leiden tot ongewijzigd definitieve vaststelling van hat ontwerp als norm. 

Van Europese normen bestaan drie officii;Je versies : Engels, Frans, Duits . Voor Nederland ·zal de Engelse versie gelden, 
tenzij voor een geautoriseerde versie in hat Nederlands wordt gekozen. 

Normcommissie 351 007 "Brandbeveiligheid van gebouwen" 

Sehoudens uitzondering door de wet gesteld mag 
zonder schriftelijke toestemming van het Neder
lands Normalisatie-instituut niets uit deze uitgave 
worden verveelvoudigd en/of openbaar gemaakt door 
middel van fotokopie, microfilm, opslag in computer
bestanden of anderszins, hetgeen oolc van toepassing is 
op gehele of gedeeltelijke bewerking. 

Het Nederlands Normalisatie-instituut is met uitsluiting 
van ieder ander gerechtigd de door derden varschuldig
de vargoedingan voor verveelvoudiging te innen en/of 
daartoe in en buiten rechte opte treden, voor zover deze 
bevoegdheid niet is overgedragen c.q. rechtens toelcomt 
aan de Stichting Reprorecht. 

N~c:tih .... 

Hoewel bij deze uitgave de u iterste zorg is nagestreefd, 
kunnen fouten en onvolledigheden n iet geheel worden 
uitgesloten. Het Nederlands Normalisatie-instituut en/of 
de leden van de commissies aanvaarden derhalve geen 
enkele aansprakelijkheid, oolc niet voor directa of indi
recta schade, ontstaan door of verband houdende met 
toepassing van door het Nederlands Normalisatie-insti
tuut gepubliceerde uitgaven. 

Prijsklasse 30 

• 11M~~--N--io-ln-
1'•...._, ..... " ._.__..,... ....,. n• "-.. ,. .. '-'- """'.,...,....,. •- ""~•' 'a.ft 9ef\ 



DRAFT 

EUROPEAN STANDARD prEN 1366-8 

NORME EUROPEENNE 

EUROPAISCHE NORM October 1996 

ICS 

Descriptors 

English version 

Fire resistance tests for service iostallations in 
buildings - Part 8: Smoke extractioo ducts 

·sai de résistance au feu des 
~ostallations de service dans les 
batiments - Partie 8 : Conduits 
d'extraction de fumées 

:JI.)¡..io . -

Feuerwiderstandsversuche an 
Installationen in Gebáuden - Teil 8 : 
Entrauchungsleitungen 

This draft European Standard is submitted to the CEN members for CEN enquiry . 
It has been drawn up by Technical Committee CEN/TC 127 

I f this draft becomes a European Standard, CEN members are bound to comply with 
the CEN/CENELEC Internal Regulations which stipulate the conditions for giving 
this European Standard the status of a national standard without any alteration . 

This draft European Standard was established by CEN in three official versions 
(English, French , Germanl . A version in any other language made by translation 

( ~der the responsibility of a CEN member into its own language and notified 
. J the Central Secretariat has the same status as the official versions. 

CEN members are the national standards bodies of Austria, Belgium, Denmark, 
Finland, France, Germany , Greece, Iceland, Ireland, Italy, Luxembourg, 
Netherlands, Norway, Portugal, Spain; Sweden, Switzerland and United Kingdom. 

CEN 

European Committee for Standardization 
Comité Européen de Normalisation 
Europaisches Komitee fur Normung 

Central Secretariat: rue de Stassart 36, B-1050 Brussels 

e 1996 Copyright reserved to all CEN members 

Ref. No. prEN 1366-8 : 1996 E 



Page2 
prEN 1366-8:1996 

SMOKE EXTRACTION DUCTS 

Contmts: Page 

Foreword 2 

l. S cope 2 

2. Nonnative refereDCCS 2 

-· 3. Defmitions 3 

4. Principie 4 ( 

5. Apparatus 4 

6. lnstrwnentation 5 

7. Preparation of test specimen 5 

8. Test arrangement 6 

9. Pre-test calibration 8 

10. Lealcage measurements at ambient temperature 8 

11. Fire test 8 

12. Performance criteria 10 

13. Test repon 11 

14. Direct field of application 12 



Foreword 

Page 3 
prEN 1366-8:1996 

This Part oflhis European Standard has been preparcd by CEN/TC127 'Fire safery in buildings'. It has 
bcen prcparcd bccausc a method of test for fire resisting smoke extraction ducts has bccome nccessary to 
evaluare the abilily of frre resisting ducts airead y tested to prEN 1366-1 to function adcquatcly as smokc 
extraction ducts. 

lt should be rcad in conjwl:tion with EN 1 363-1-I and EN 1366-1. 

l. Scope 

This Pan of Ibis Europcan Standard speeifJeS the test rncthods for firc resisting srnokc extraction ducts 
and is c:urrcotly restrictcd 10 smolce extractioo ducts that pass through ioto othcr ftre c:ompanmerus. lt 
rcprescnts frrc exposure of a fully developcd fire. 

This test has beco designcd to cover both vertical and horizontal srnoke cxtractioo ducts. 

This mcthod of test is only suitablc for ducts constructed from non-combustible rnatcrials. 

This mcthod of test is only applicablc to f1rc resisting ducts that ha ve beco tcsted to 
prEN 1366-1 (duc:ts A and B). For thc purposes of the test described in Ibis standard, thc duct is referrcd 
toas duct C. 

2. Nonnative referentes 

This Pan of this Europcan Standard incorporales by dated or undatcd refcrence, provisions frorn other 
publicatioos. Thcsc normativc rcfcrcnces are cilcd 11 lhc appropriatc places in thc tcxt and thc publications 
are Iistcd hcrcafter. For datcd refcrences subscqucnt amcndments to, or revisions of, any of thesc 
publications apply 10 this European standard only when incorporated in it by amendmcnt or rcvision. For 
undated referentes thc Iatest edition of thc publication referrcd to applies. 

EN 1363-1, F1rc resistance tests- general principies. 

EN 1366-1, Scrvice installations - f1re resisting ducts. 

ISO 5167, Measuremcnt of fluid flow by mcans of orífice piares, nozzles and venturi rubcs inserted in 
circular cross-section conduits running fui!. 

ISO 5221, Air distribution and air diffusion- rules to methods of measuring air flow rate in an air handling 
duct. 

3. Defmitions 

For the purposes of Ibis Part of Ibis standard, the following defuútions apply: 

3. 1 firc rcsisting duct: A duct used for thc distribution or extraction of air and designed to satisfy thc 
appropriatc criteria of EN 1366-1. 

3.2 f1re resisting smokc cxtraction duct: A frrc rcsisting duct which satisfies thc appropriate criteria of Ibis 
draft Europcan standard. 
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3.3 suspension dcvices: The components used for suspending and fLXing a duct from a floor or supporting 
a duct from a wall. 

3.4 supporting consn-uction: The wall, partiúon or floor which the duct passes through in the test. 

3.5 compensator: A dcvice that is used to preven! damage from the forces generatcd by expansion, or by 
movemcnt due to contraction, from the effects of tire on materials used to protect the duct. 

3.6 sclf supporting duct: A duct constructed totally from f¡re resisting boards 

4. Principie 

The test mcthod dcscribed in this Part of this standard providcs a mcans of classifying thc performance 
of f¡re rcsisúng ducts intended to extract smoke out of a building. Leakage is mcasured at both ambient 
and elcvatcd tcmperaturcs. During lhe teSIS, air/gascs are drawn through the duct ata differenúal prcssure 
sclectcd from table l. Lcakage is dctertnined at ambient temperaturc by scaling the openings in the duct 
locatcd in the fumace and taking flow mcasurcments through a flow mcasuring dcvice locatcd just bcfo~e ... 
thc extraction fan. With respect to determining lcakage at elevated temperatures, 0 1 measuring techniques 
are uscd. 

Tab1e 1: Differential pressures for smoke extraction ductwork 

Prcssurc leve! Operaúng Differential Differential prcssure 
prcssure (Pa) (Pa) 

at Ambient Temperature for fue test 

1 -500 -150 

2 -1000 -300 

3 -1500 -500 

5. Apparatus 

5.1 Fumace, complying with the requirements of EN1363-l. 

5.2 Calibrated perforated plate, to control the flow through the duct so that one of the required 
differential pressures specified in table 1 can be achieved. The plate shall be mounted in the 
position shown in fJgUre l. (For fme control see 5 .5). The perforated plate shall be manufactured 
from heat resisting steel complying with the following specification: 

Cr coruent 19% min 
Ni content 11 % min 

A full specification of the individual calibrated perforated plate is given in figures 4 and 5. The 
perforated platc shall be positioned 250mm±50mm from where the duct passes through the 
furnace wall. 
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5.3 lnlet nouJes (fu-e test), inlet nozzles, each having an imemal dimension of 160mm (suitable for 
the standard sizes of ducts specified in 7.1.2), in accordance with ISO 5167/ISO 5221, shall be 
suitably mourxed to lhe end of the duct, connected to appropriate differential pressure measuring 
equipment. The measuring device shall be capable of measuring to an accuracy of ± 5% . 

5.4 Smail vcoturi (ambicot leakage test) smaU vcoturi, or Olher suitable device, in accordance with 
ISO 5167/ISO 5221, sball be suitably mounted to the end of lhe duct, connected 10 appropriate 
differel1ial pressure measuring equipmenl. 1be measuring device shall be capable of measuring 
to a o accuracy of ± S%. 

5.5 Differential pressure fme control device, t1ow control damper 10 provide a fme control for 
maintlining the required differemial pressure or Olber suitab1e device such as variable speed fan. 
Aow control damper to be aaached to the exlract fan cormecting duct (see 5.7). · 

..-
5.6 Welded conned.ing box, desigoed to provide a suitable gas tight connecúon between the inlet 

nozzles and lhe ~ measuring probes. . 

5.7 Extract fan connecting duct, a duct assembly, desigoed to connect betweeo the connecting box 
and the extractioo fan. An inlet opening may be provided if a flow control damper is used for fine 
control of the differential pressure (see 5.2). 

5.8 Extraction fan, for extracting gas under test with a suction capacity of atleast 
2 x v. (required capacity: v. = 2m/s x 1m x 0.25m = O.Sm3/s for standard duct). 

The characteristic curves of the fan sball be horizontal for the actual air flow . 1be capacity of 
thc fan sball not change by more than 10% in thc ev~ of a drop in thc pressure of up 10 SOPa. 

5.9 Furnace temperatu.re m~ent. for measuring and recording the furnace temperatu.re sball 
be in accordance with EN13631. 

5. JO Fumace pressure measuremeot, for measuriog and recording the furnace pressure shall be in 
accordance with EN 1363-1. 

5.11 Thermocouples, for measuring the gas temperature adjacent to the nozzles by a 1.5mm sheathed 
thermocouple 

5.12 Swface thermocouples, for measuring surface temperature and at the locations specified in EN 
1366-1. (lhi.s is for information only and should not be used for classijicaJion, compliance with the 
insulaJion criteria will be based on the duct B test described in EN 1366-1) 

5. 13 Oxygeo measuring equipment, a single pararnagnetic cell anal y ser. which includes for the gases 
to be flltrated , cooled and dried, shall be u.sed, together wilh appropriate connecting tubes , sensors 
and a suitable arrangement for switching between the sensor mounted inside lhe duct near the 
fumace walJ (see figure 1) and the sensor located just after the nozzles(see figures 7 and 8). The 
90% response time of lhe complete system should be 20 sec maximurn. The accuracy should be 

better than 
±0. 1%. 
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5.14 Restraint equipmcnt for applying restraint as for duct B in E~ 1366-1. 

6 lnstrumeotatioo 

6.1 Fumace tempcrature and pressurcs: The positions of the furnace lherrnocouples shall be as shown 
in figures 9- 10. 

Furnace pressure shall be measured in accordance wilh EN 1363-1 and the prcssure pro be( s) located at 
a position IOOmm below the roof of the fumace. 

6.2 Measurcment of tempcrature of test specimens: Guidancc on therrnocouplcs at thc point of 
penetration of the duct through lhe wall or floor is shown in figure 11 for a typical penctration detail. 
Additional lhcrrnocouplcs TI shall be locatcd in positions on lhe outer surface of lhe fire protection 
material to coincide wilh al! joints (inner !ayer joints as well). Therrnocouplcs n shall be used to 
determine the mean temperature risc and therrnocouples TI, n and Ts shall be uscd for deterrnining 
rnaximwn tempcralilrCS. Additional thetmocouples"shou1d be locatcd at !he sea! between the duct and lhe 
supponing construction. 

6.3 Mcasurement of gas temperature adjacent to nozzles: The gas temperature adjacent to the nozzles 
should be measurcd wilh lhe lherrnocouples (see 5.9) arranged pointing downwards to allow for draining 
moisture wilh its measuring junction 1ocated at the centre line of lhe each nozzle and at a distance equal 
to twice lhe diameter ofthe measuring duct downstrcam from the entrance to the flow measuring device. 
An alternative lherrnocouple can be used providcd it can be shown to have equivalcnt TI1SPQDSC time. 

6.4 Oxygen measurements: A sensor manufacwrcd from stainless steel tube, having approximate 
dimensions 6mm outside diametcr and 5mm interna! diameter, will be locatcd inside the duct lOOmm 
upstrcam from thc perforaled plate on thc telllre line of the duct. A second sensor will be located after lhe 
nozzles ata distante of lOOmm on lhe centre line of the connecting box. Sec figures 7 and 8 for details. 
Bolh sensors will be connected by suitable pipeworlc to a single oxygen measuring instrument. 

7 Preparation of test specimcns 

7.1 Dimensions: 

7 .1.1 The following shall be the mínimum dimcnsions of the parts of the test specimen exposed: 

(a) in the furnace (sec figures 1 and 2.): 

horizontal ducts: length 3.0m, 
vertical ducts: height 2.0m 

(b) outside the furnace: 

horizontal ducts: length 4.25m, 
vertical ducts: 4.25m 



' ' 

7 .1.2 The following sizes of ducts shall be teSied: 

Rectangular ducts: lOOOmm wide by 250mm high 

Circular ducts: 560mm diameter 

Note: Smaller ducts can be tested for specific applications. 

7.2 Conditioning 
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Conditioning of the specimen shall be in accordance wilh ENI363-l. lt is permissible 10 coodition 
materials befare assembly or on a complele assembly. 

8 Test ammgements 

8.1 Details of test specimens: The test sball be made on a test specimen representative of the complete 
duct assembly, including integral or inteoded insulation on which information is required. Each 1ype of 
duct requires a different approach and an auempt shall be made to reproduce lhe edge conditions and lhe 
method of fiXing or support inside and outside the furnace representative of that used in practice. The 
distante between hangers or supports shall be representative. Where compensators are used in practice 
Iban lhey shall be incorporated in the test specimen. In Ibis case lhe compensator shall be located OUISide 
lhe furnace approximately 500mm from the peñorated plate. 

The fire-stopping at lhe penettation through lhe supporting consttuction shall be as intended in practice 
following established manuals of good practice for field installation, and shall be specifted by the 
mamúacrurer. If lhe widlh of lhe gap for f~re-Siopping around lhe duct at the furnace penettation point is 
not specified, a widlh of 50mm shall be used. 

Parts of lhe ducts wilhin lhe furnace shall normally be exposed to f1re from all sides over lheir whole 
length. Ducts shall only be exposed on less Iban four sides if Ibis is likely to occur in practice. Where 
vertical ducts are not in practice to be fiXed to each floor, lhen lhe weight of ducts above shall be 
reproduced in lhe teSI. The n1m1ber of storeys and lhe weight represented shall be stated in the test repon. 

8.2 Standard supponing constructions: A standard supponing construction shall be selected from lhe 
specifications detailed in EN 1366-1. 

Where lhe duct passes through an opening in lhe furnace wall or roof, than lhe opening shall be of 
sufficient dirnensions to allow for the supponing construction lo surround a JI faces of lhe duct by at Jeast 
200nun. 

11 is irnponant that the supponing construetion and furnace roof is well sealed where it contacts lhe furnace 
wall and does not deflect. 

8.3 Duct arrangement: 

8.3.1 A singleductmay be teSied in the furnace, or alternatively, two or more ducts may be tested i•. the 
sarne furnace, provided that there is sufficient space to do so, in accordance with lhe dimensions shown 
in figures 1 and 2. 
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8o3o2 Ducts shall be arranged as shown in figures 1 and 20 The end oC thc ducts within !he fumace shall 
be closed independently oC any furnace enclosure by materials and construction similar to !he remainder 
oC !he dueto 

80303 Venical ducts (sec figure 2) shall be tested standing on !he furnace floor and penetrating the furnace 
rooC slab/supponing COIISinJCtion; !he ducts shall be faed at !he furnace rooC level as they would be facd 
in practicc when pcnctrating a floor o (As specificd by the sponsor) 

8o3o4 For horizontal and venical ducts, !he test arrangement shall include at leas! one joint inside !he 
furnace and a1 least onc joinl outsidc ito Thcre shall be at lcast onc joint both inside and outside the furnace 
in every laycr oC flfC prOICCiion mal erial, and in any stccl dueto Outside !he furnacc, thcre should be a joint 
in the outer layer oC !he fJCe protcction material 110 furthcr away than 700mm from lhc supponing 
consttuction but it should not be within 1 OOmm oC thermocouplcs T z o lnside lhc fuma ce, !he joint in !he 
outcr laycr of tire prOlcction ma1crial shall be located at approximately mid-spanlmid-heighto The distance 
betwccn joints and hangcrs sball not be lcss !han tbat intcodcd in pracóceo lf !he mínimum distaocc: has not 
becn spccifJCd, hangers shaU be arranged so that lhc joint at mid-span líes midway beotwccn themo Centres 
of the hangcrs should be specified by thc manuCacturer and shall be rcprescntative of practicco ( 

8o3o5 For horizontal ducts, two opcnings shall be providcd, onc on cach venical side of !he duct inside 
the furnacco Tbe opcnings shall be positioned 500mm from !he furnace wallo For vertical ducts two 
openings shall be provided, the opcnings shall be positioned opposite cach other and 200mm below the 
furnace rooC (see figure 1 and 2)o In both vertical and horizontal ducts the openings shall have thc same 
breadth/height ratio as the cross-section of thc duct and have a total opening arca of 50% oC the cross-
sectional arca of the dueto (Each cpening will ha ve an arca of 25% oC the cross scctional arca of the duct) o 

8o3.6 1bcre shall be a clcarance of (500 ± 50)mm between !he top of !he duct and the ceiling, and also 
at leas! 500mm between· the underside of the duct and the floor. Similarly, there shall be a clearance of 
at least 500mm betwccn the sides of ducts and furnacc walls, exccpt in the case of assemblies oC ducts as 
shown in figures 1 and 2. -

8o4 Rcstraint of ducts: 

8.401 lnside the furnace: Where in practice the duct is fLXed at floor levels, thcn a venical duct C shall 
be fLXed where thc duct penetra tes the floor as specified by the sponsor o 

All ducts will be fully restrained in all directions at the furnace wall or floor remote from !he penetration 
pointo Where there is a possibility of !he furnacc wall moving !han !he fLXings shall be made to be 
independent of !he furnace structureo 

8.402 At the penetration point: Where in practice the duct is faed at floor levels, then a vertical duct C 
shall be fLXed where !he duct penetrates the floor as spccified by the sponsor. 

8.4.3 Outside !he furnace: The horirontal duct is to be restrained outside !he furnace. Thc restraining 
point will be located at a position (500 ±50)mm from !he end of !he duct and will provide rcstraint on 
movement in horizontal dircctions but will allow movement in venical directions (see figure 12)o The 
frame used to apply !he restraint shall be rigid and have sufficient strength to resist all horizontal forceso 

Vertical ducts will be uwestrained outside the furnace. 
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8.5 Perforared piare: Thc perforarcd piare shall be locared 2S0mm±.50mm from !he eltlernal face of !he 
f urnace wall. Provision sball be provided for !he piare ro be removed if neccssary during !he pre-resr 
calibrarion describcd in clause 9.2. 

9. Pre-test calibration 

9.1 Oltygen measuring instrument: Thc measuring insuument shall be calibralcd jusr prior ro !he frre test. 

9.2 Perforatcd piare: Switch on !he elttract fan. Check thar both lhc requircd differential pressure and 
an air velocity of 2mls are obraincd under ambient conditions. Providcd thc air velocity is within .:1:. 15% 
and the differential pressure is within .:1:. 1%, then !he rcquiremerns of this standard are salisfied. However, 
if these values C3IIOO( be achievcd, switch off the fan, remo ve !he perforaled plate and as appropriare, drilf 
additional boles or seal sorne boles. Replace !he perforated piare and repcal !he. proccdure until !he 
required values have bccn achievcd. 

Note: 1he inicial c:Mck on w ptrformed plate should be undenaken on a duct section provided for the 
purpose and not the test specimen where w removal of the plate may crea/e problems 

10. Leakage measurement at ambient temperature 

10.1 Sea! !he two openings in !he duct that are located inside !he furnace. 

10.2 Switch on !he elttract fan, making any fme adjustments so tbat the differential pressure reading is 
within .:1:.1% of !he prescribed value given in rabie 1 (column 2) throughout !he time over which the 
leakage mcasurements are taken. The prcssurc lcvcl may be selcctcd by !he sponsor, alternatively it is 
possible 10 progressively work up from pressurc leve! 1 to pressure leve! 3, subject to compliance with 
12.2. 

10.3 Switch on measuring equipment related to !he small venruri. 

10.4 For a period of 5 minutes measure and record the pressure through !he small venruri at !he selected 
pressure level. Where information is rcquired on leakage at other pressurc levels, repeat the procedure 
described in 10.2to 10.4. Calculare the air-flow in accordance with ISO 5167/ISO 5221. 

10.5 Switch off measuring equipment and the exttaction fan. 

10.6 Remove sealing from openings. 

11. Fire test 

11.1 Switch on extraction fan arxl make any adjustments ro !he damper or fan to mainrain the differential 
pressure at !he selecrcd pressure leve! given in rabie 1 (coluinn 3). 

11.2 lgnite the furnace and switch on all measuring equipment. 

11.3 Throughout thc test, mailxain the furnace condirions to comply with the requirements of EN 1363-1. 
Make any adjustments neccssary to maintain the differemial pressure readings inside the duct ro within 
.:1:.1% of thc appropriate value given in the rhird column of rabie 1 after 5 minutes of thc start of rhe test. 
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11.4 Record all temperarures and pressures at !he intervals specified in EN 1363-1. 

11.5 After lhe frrst fifteen minutes of the test, start recording lhe oxygen measurements, readings being 
taken alternatively at the fumace location and then at !he nozzle location. Each measuremeru shall be talcen 
60 seconds after !he previous reading, wilh the switching over to !he olher channel taking place 
immediately after the previous reading has bcen taken. 

11.6 Take observations on lhe general behaviour of the duct lhroughout the test, in particular observe for 
collapse of any part of lhe duct that would effect its ability to maintain its intended function. 

11.7 For self supporting ducts only, take measuremerus around the top and boaom outside surface of the 
duct to dClCrmine any reduction in cross-section of the duct. TbCse measurements shall be taken at three 
locations outside the fumace between !he perforated plate and !he end of the furnace. 

11.8 For protectcd steel ducts only, as sooo as possible after the end of lhe frre test, remove sufflcieru of 
lhe apparatus to allow !he inside of lhe tested duct to be observed so that an measuremeru can be made of 
!he reductioo in cross-section. 

11.9 After lhe firc test re-alibrate thc oxygcn mcasuring instrument. lf lhere are any differences betwcen 
the calibrated values lhen lhe corrcctcd measurcd values may be interpolatcd bctwcen lhe two sets of 
calibratcd values. 

11.1 O Using the val u es recorded just prior to switching from one sensor to lhe olher, calcula te the leakage 
from lhe 0 1 measurements as follows: 

mL = 
lllaz = 
Coi = 

Coz = 
PLO = 
PL = 
VL = 

= 

Leakage mass flow (kg/s) 
Mass flow at point G2 near inlet nozzles (kgls) 
Oxygen content of fumace (vol-%) 

Oxygen content measurcd near inlet nozzle (vol-%) 
Density of dry air at o•ct1013 hPa (= 1.293 kglm3

) 

Density of dry air at 20°C/1013 hPa (= 1.2 kglm3
) 

Leakage volume flow (m3/s) 

Cnrr :r mm~-=l:m) 
2!-cGI 

Corr is determined as follows: 

Corr = 

L.,.. = 
e = 
H = 
S = 
CGl = 

Correction factor 

minimum stoichioli!errical air necded (m3/kg fue!) at standard temperarure and pressurc 
carbon content in fue! (kg/kg fue!) 
hydrogen content in fue! (kg/kg fue!) 
sulphur coruent in fue! (kg/kg fue!) . 
Oxygen contcnt measurcd ncar inlct nozzle (vol-%) 

Corr = O 79d ., + 1 BS:rC 
0.79xL,. + 1.8SxC + (0.2l~z)xS2.9xH 



L.. is determined as follows: 

= 8.88 x e + 26.44 x H + 3.33 x s 

= 

V L shall be used to dererminc compliance wilh !he lcakage crileria stared in 12.3 

12 Peñormancc critcria 
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12.1 General requircmcniS: Under lhc spccifiCd prcssure conditions given in table 1, !he f1rc rcsisting 
smokc cxtraction duct shall satisfy the lcakage rcquirements given in 12.2 aod 12.3, maiorain its cross
section within the limits given in 12.3.2 aod shall ilol collapse. 

Smoke extraction ductwork shall be made of non-combustible materials. 

Three pressure levels are distinguished for smoke extrac:tion ductwork. In the course of testing smoke 
extrac:tion ductwork in accordance with c:lause 11, !he pressure levels defined in rabie 1 shall be observed. 

12.2 Criteria at ambieot tempcranue: Smoke extraction ductwork of all catcgorics irucuded for 
iostallation outside the enclosed space from which smoke is to be cxtracted, shall not have a leakagc 
exceediog 10m3/h pcr 1m2 of total interna! surface arca of the complete duct (inside and outside the 
furnacc) whcn tested in accordancc with clausc 10. 

12.3 Criteria under fire conditions: 

12.3.1 General: When tested in ac:cordance with clausc 11 smoke extraction duc:twork for use in 
combination wilh smoke exhaust fans and which is iotended outside the enclosed space from which smoke 
is to be extracted, shall comply wilh the following: 

12.3.2 Leakage: The duct shall 1101 have a leakage exceeding !Om3/h per 1m2 of interna! surface area. 
This shall be relaled ro !he surface arca of the ducr from the perforated plate to the end of the duct by the 
inlet nozzles. 

12.3.3 Integrity: The integricy at the seal/pcnetration between the duct and the supporting construction 
shall be judged in accordance wilh EN 1363-1. 

12.3.4 Reduction in cross-section: The interna! dimensions of the smoke extracting ductwork shall not 
decrease by more !han 1 O% during the test. This shall be by the measurements taken in accordancc with 
11.6 and 11.7. 

12.3.5 Mechanical Stability: No complete part of the duct withio or outside the furnace shall collapse 
during the fire test. 

12.3.6 1nsulation: Compliancc wilh this will bascd on the test results from prEN 1366-1. 
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Nott for CEN TC127: Whilst surfact ttmptraturts art ~asurtd dilring tht ttSt, tht provision of the 
ptrfOTrlltd p/aJt may mean that tht ~asurtd vablts art nottnúy rtprtStntarivt. 
Unril aptritnce is gaintd, il conno1 bt tstablished lww signijicant this ajJect may 
lx. lf /he affect is not signijicanr, il may lx possiblt to ultimattly rtplact tht duct 
B ttst in EN 1366-1 by tht duct C mtthod. 

13 Test report 

The test repon shall include !he following information: 

(a) name of testing laboratory; 

(b) name of sponsor; 

(e) date of test; 

(d) name of rnanufacturer and the trade name (if any) of the product; 

(e) details of the consttuction and conditioning of the test specirnens, including detailed inforrnation on !he 
relevant physical and rnechanical properties of the materials used, together with drawings illustrating !he 
essential features and including !he number of sides of the test specimens exposed to fire in !he furnace; 

(f) !he method of ftxing, suppon and mounting, as appropriate for !he type of specimen, and a description 
of !he method and rnaterials used to seal !he gap between the duct and opening provided in the wall or 
floor to accommodate the duct, the details of !he supponing construction, where vertical ducts are loaded, 
!he nwnber of storeys that this represents ; 

(g) !he force recorded at the restraint point in horizontal duct B, as a function of time, presented as a 
graph; 

(h) !he thermal elongation or shonening of horizontal duct A; 

(j) other observations rnade during !he test according to 9.3, including a complete record of !he following 
test parameters as a function of time: 

furnace temperature 
furnace pressure 
all surface rnounted thermocouple temperatures 
volume flow measuring station gas temperatures 
volume flow measuring station pressure differential 
calculated volwne flow rate. 

(k) performance achieved in relation to clause 10. Where the test is terminated before !he occurrence of 
failure under the relevant criteria, this shall be reponed. 

(1) any deviations frorn the full test procedure shall be clearly d~scribed 

(m) where stcel ducts are used, !he thickness, lealcage class to EN77?77, and whcther any externa! 
stiffening or interna! stiffcncrs were incorporated. 



14. Direct fidd or application or test rcsults 
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14.1 General: The rules given in this scction are only app1icable provided the system has been previously 
resred ro EN 1366-1, (duct A and B). 

14.2 Vertical and horizontal ducts: A test rcsult obtaincd for horizomal smoke extracúon ducts is 
applicable to horizontal smoke extraction ducts only. 

A test result obtained for vertical smoke extraction ducts is applicable to vertical smoke extraction ducts. 

A test result obtained for horizontal smoke extraction ducts is applicable to vertical frre resisúng smoke 
extraction dll:lS ¡x-avided !he vertical ducts is to the samc design and vertical duct A and B to EN 1366-1 
has been tested. 

14.3 Sizes of ducts: A test result obtained for the standard sizes of duct specificd in 7 .1.2 is applicable 
10 all dimensions up to the size 1es1cd and lo sizes above thal subject to thc following limits: 

Table 2: Applicability or duct size tested to otber sizes 

Rectangular Rectangular Circular 
Widthmm Heigbtmm Diametermm 

DuctC 
Standard size: 1000 250 560 

Up to: 1250 1000 1000 
miDus: No limit No limit No lirnit 

For ducts testcd with smaller sizes than the specified standard sizes, no extrapolalion to larger sizes can 
be allowed. For sizes larger than the allowable upper lirnits for extrapolation, no extrapolation rules 
covering larger sizes are included in this draft standard. If a circular duct is protected by an independenl 
rectangular prolection system, the interna! dirnensions of the protection syslem shaU be used to validale 
the field of applicalion. 

14.4 Pressure difference: 

14.4.1 A test result obtained for the differenúal pressure of 500 Pa(l50 Pa frre test conditions) in duc1 e 
is applicable to an underpressure and an overpressure up to the same value. 

14.4.2 A test rcsult obtained for the differential pressure of 1000 Pa(300 Pa frre test conditions) in duct 
e is applicable to an underpressure up 10 the testcd underpressure and 10 an overpressure of 500 Pa. 

14.4.3 A test result obtained for the differential pressure Óf 1500 Pa(500 Pa frre test conditions) in duct 
e is applicable to an undcrpressure up to the tested underpressure and to an overpressure of 500 Pa. 
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Detail 
-Figure 7+8 
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NOTE • The sealed end shall be 
( independent of the furnace wall. 
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2 Perforated plate 
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IMay pass through furnace walll 

4 Fire stopping as in practice 
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Oimensions in mm 

.. 

Duct e 

w 

Detail 
Figure 7+8 

o o 
o ., .. 

o 
o 
o 
N ,. 

12 Openings: total cross sectlon 50% 
of duct cross section Duct C In the 
ratio of 1:4 for .rectangular ducts 

13 Furnace floor 

w Width 

H Height 

o Diameter 

G1 Gas sample sensor at the 
perforated plate 

Figure 2 • Test arrangement for vertical ducts 
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X 

w Width 

H Height 

O Diameter 

X Clearance as tested 

Figure 3 - Dimensions of steel sheet ducts wlth protective 
fire board cladding 
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Thickness: 2,5mm 

Material: Heat resisting steel 
Percentage of Chrom rmnunum 19% 
Percentage of Nickel mlnlmum 11% 

NOTE: For d see figure 6 

Pressure stage 1 2 
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o 
11) 

N 

3 

Pressure dlfferentlal at ambient temperature IPal -500 -1000 -1500 

Pressure dlfferentlal for pre callbratlon 
at ambient temperatura (sea 9.2ll~al -150 -300 -500 

Pressura dlfferential during the tire test IPal -150 -300 -500 

Dlameter of hole lmml 10 10 . 10 

Number of holes horizontal (pie ce) so 37 36 

Number of holes vertical (plecel 11 11 9 

Number of holes lpiecel 550 407 324 

Distance rim horizonal e lmml 15 15 20 

Distance rim vertical e (mml 15 15 20 

Mounting hole a separation lmml 19,8 26,9 27,4 

Mounting hole b separation lmml 21,8 22 26,3 

NOTE: The table given in value for standard rectangular duct size 
1000 mm x 250 mm. 
For smaller sizes the number of holes will be reduced 
proportional to the smaller cross section. 

Figure 4 - Detall perforated plate for test duct C with 
dimenslons wldth x helght : (1000 x 2501 mm 
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560 

Material: Heat resisting steel 
. Percentage of Chrom minimum 19% 
Percenta~e . og Nickel mlnimum 11% 

Pressure stage 

Pressure differential at ambient temperature 

Pressure dlfferentfal for pre calibration 
at ambient temperature (see 9.2HPal 

Pressure difterential during the tire test (Pal 

Diameter ot hole tmml 

Number of holes (piecel 

Oistance rim e (mml 

Mounting hole a separation (mm) 

Mounting hole b separation (mm) 

(Pal 

e d 

1 2 3 

-500 -1000 -1500 

-150 -300 -500 

-150 -300 -500 

10 10 10 

541 403 319 

30 35 35 

20,8 22,2 27,5 

20,8 22,2 27,5 

NOTE - The table given in value for standard circular duct size 
diameter 560 mm. 
For smaller sizes the number of holes will be reduced 
proportional to the smaller cross section. 

Figure 5 - Perforated plate for test duc:t C with 
dlameter : 560 mm 

2,5mm 



lnstallation of the perforated plate into 
the steel sheet duct 

crewed 

lnstallation of the perforated plate lnto the 
duct of flre reslstin; boards 
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ceramic felt strl 

late 

wool 

perforated plate 

Figure 6 - Example of an assembly for the perforated plates 
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11 

Furnace wall 

Perforated plate 

Fire stopping as 

lnsulation 

Joints 

Furnace roof 

Furnace chamber 

Fan 

in 

1 

1 

~ 
1 

practlce 

Pressure control, dilution damper 

---
1 

~;tail s:e >--.. 
~" ---
15 Thermocouple 1,5mm diameter 

20 lnlet nozzle 

21 Test duct C 

22· •. Plezometric ring 

24 Connecting tube 

25 Dis tance: lnlet nozzel to 
thermocouple : 2d 

\ 
\ 

( 

1 

/ 

G1 Gas-testing probe at the per·. orated pi ate 

G2 Gas-testing pro be 

Figure 7 - Arrangement ot gas-testing probes 
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s e Pos. 5 

120 

400 

24 Connecting tube ltlghtly welded, lniet 
nozzles Pos. 20 welded onl 

Figure 8 - Detail to Figure 7 
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Detail pos. 20 
and 22 
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1 Furnace wall 

6 lnsulation 

10 Furnace roof 

A·A 

.. 
' o 

o 
10 

12 Openings: total cross section 50% 
of duct section Duct C 

x Thermocouples 

Dimensions in mm 

Figure 9 • Arrangement of furnace thermocouples in · c.~se 
nf hnrlzont111t thtl'!t!ll 

( 
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Ouct e o 

lll 
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X x-1-

-~0 

Furnace wall 

2 Perforated plate 

10 Furnace roof 

12 Openings: total cross section 50% 
of duct cross section Ouct e in the 
ratio of 1:4 for rectangular ducts 

13 Furnace floor 
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Oimenslons In mm 

Figure 10 - location of furnace thermocouples for ducts In 
vertical posltlon (see also figure 11 
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Furnace 

Fire resistin duct 

T2 

1 1 

T2 v~~T, 
Supporting V 2 300 
~C~o~n~s~t~ru~c~t~io~n ______ ~/ 

Ts 

T1 

T2 

Ts, Tt, T2 

Note 

~ 

Maximum surface on supporting construction 

Surface thermocouples for determinlg maximum temperature 

Surface thermocouples for determining average and 
maxlmum temperature 

Minimum of on each side of the duct 

Surface thermocouples 

Supporting construction and location of 
surface thermocouples to fire reslstlng 
ducts that have been testet to duct B 

Figure 11 - Location of surface thermocouples 
(only for lnforrriation) 

( 



Furnace 

Supportlng 
Construction 300 

duct 

T2 

T2 

Ts Maximum surface on supporting construction 
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T1 Surface thermocouples for determinig maxlmum temperatura 

T2 Surface thermocouples for determining average and 
maximum temperatura 

Ts, T1, T2 Minlmum of on each side of the duct 

Note 

Surface thermocouples 

Supporting construction and locatlon of 
surface thermocouples to fire resisting 
ducts that have been testet to duct B 

Figure 12 • Locati~n of surface thermocouples 
(only fc.r informallon) 
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( 

Furnace 

Supporting 
Construction 

Fire resistln duct 

T2 

T2 

Ts Maximum surface on supporting construction 

T1 Surface thermocouples for determinlg maxlmum temperatura 

T2 Surface thermocouples for determining average and 
maximum temperature 

Ts, T1, T2 Minimum of on each side of the duct 

Note 

Surface thermocouples 

Supporting construction and locatlon of 
surface thermocouples to tire resistlng 
ducts that have been testet to duct B 

¡:lgure 13 - Locatlon of surface thermocouples 
(only for lnformatlonl 

.( 
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Furnace 

Dimensions In mm 
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movem~nt in both directions 

Resists movement In both dlrectlons 

ILocatlon of measure device for 
measurlng restraint forcesl 

Duct 

thod Me 
me 
u si 
stif 
(as 

of applying 
asuring restraint 
ng two pairs ol 
f load cells 
examplel 

r--, 

f-

and 

Stlff load 
r- ce lis 

'-
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: 

' : 
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1 
1 

Figure 14 - Restralnt ol Duct C outside the lurnac:e 
' 



~· .. 

..... 

\ .. y. 
0)' 

CENffCI27 
Firc Safcty in Buildings 

N1073 

British Standards Institution 
1 

Secrctariat or CENffCI27 

1996-10-31 

Miss Rutb lloucb<7 
' Fire Slandards 

Holmesrocld Rood 
Warring1on, Cheshin: 
WAI2DS 
Tel: 01925 631095 
F.ax: 01925 653030 

prEN 1366 FIRE RESISTANCE TESTS FOR SERVICE INSTALLATIONS 
1 

' 
PART 1 DUCTS 

(1ñis is thc rcviscd text taking into account comments received during the six month enquiry and 
decisions made in considering EN 1363-1)." 

96/540674 



Page 1 
EN 1366-1: 199X 

} -
\ ' 

Contents 
Page 

Foreword 2 

lntroduction 3 

S cope 4 

2 Normative referenccs 4 

3 Definitions 4 

4 Test equipment 5 

5 Test conditions l( i 

6 Test specimen 7 

7 lnstallation of test specimen 9 

8 Conditioning 11 

9 Application of instrumentation 11 

10 Test procedure 12 

11 Performance criteria 14 

12 Test report 15 

13 Field of direct application of test results 16 

Annex 

A - General guidance (informative) 19 

96/540674 



Page 2 
EN 1366-1 : 199X 

Foreword 

This Pan of lhis European Standard has been prepared by Technical Conunittee CENrrC127 'Fire safety 
in buildings' . The text of lhe draft Standard was submitted to the formal vote and was approved by CEN 
as EN1366-1 on 199X-XX-XX. 

This Part of lhis European Standard has been prepared under a Mandate given to CEN by the Conunission 
o( the European Conununities and lhe European Free Trade Association, and supports essential 
requirements of the Construction Products Directive. 

This Part of this European Standard shall be given the status of a national standard, eilher by publication 
of an identical text or by endorsement, at the latest by [month] 199X and conflicting national standards 
shall be wilhdrawn at the 1atest by [monlh] 199X. · 

In accordance with the CEN/CENELEC Internal Regulations, the following countries are bound to 
implement this Part of this European Standard. 

Drafting note As work is still proceeding in adhoc 14 on furnace calibration, further changes may be 
made to this text as a result of the adhoc 14 reconunendations . 
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The purpose of this test is to measure lhe ability of a representative duct or du91 assembly that is pan of 
an air disuibution system lo resist lhe spread of fire from one fire compartment to another wilh fire auack 

1 

from inside or outside the duct. lt is applicable lo vertical and horizontal ducts, with or wilhout branches, 
taking into accounl joints and exhaust openings, as well as suspension devices aoo penetralion points. 

' 1 

1 

The test measures the lenglh of time for which ducts, of specified dimensions,: suspended as lhey would 
be in practice, satisfy defined criteria when exposed lo fire from (separately) ~ inside and outside the 
duct. i 

! 

All ducts are fully restrained in all directions where lhey are inside lhc fumace. Outside the furnacc, ducts 
cxposed to firc from lhe outsidc are tcsted unrcstrained, while ducts cxposed u) firc from lhc inside 
(horizontal only) are tested rcstrained. i 

Thc test takes into account thc cffcct of fire exposure from thc outsidc whcrc a 300 Pa underpressure is 
maintaincd in lhc duct as wcll as lhe effcct of firc entering the ducts in conditions whcre forced air 
movement may or may not be presenl by maintaining a velocity of 3rnls. 

i 
Ducts exposed lo fire from the inside are supplied wilh a ir in a manner which :is indicath·e of the • fan 
off" and "fan on" situations which could arise in practice. i 

i 
Caution ! 

! 
The auention of all persons concerned with managing and carrying out this fire resistance test is drawn lo 
the fact that tire testing may be hazardous and that lhere is a possibility that toxic and/or harmful smoke 
and gases may be evolved during the test. Mechanical and operational hazards

1 

may also arise during the 
construction of the test elements or structures, lheir testing and disposal of test residues. 

' 1 

' 
An assessment of all potential hazards and risks lo heahh shall be made and safety precautions shall be 
idcntified and provided. Wriuen safety instructions shall be issued. Appropriaie training shall be given to 
relevan! personnel. Laboratory personnel shall ensure that they follow wrilleni safety instructions at all 
times. 
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1 Scope 

1 

This Part of EN 1366 spccifies a method for determining lhe fire resistance of vertical and horizontal 
ventilation ducts under standardizcd fire conditions. The test examines lhe bchaviour of ducts exposed to 
fire from the outside (duct A) and fire inside lhe duct (duct B). This Stan<jard shall be read in conjunction 
with EN 1363-1. 

The informative annex A provides general guidance and gives imponant ~ackground information. 
1 

1 

This Europcan Standard is not applicable to: i 

' 
a) ducts whose fire resistancc depends on the fire resistance pcrror;mancc of a ceiling; 

b) ducts containing fire dampers at points where they pass through fire separations; 

1 

e) doors of inspection openings, unless included in the duct to be tested; 

d) two or three sided ducts; 

e) fixing of suspension deviccs to floors or walls. 

For evaluation of fire darnpers see EN 1366-2. 

For evaluation of smoke extraction ducts see EN 1366-8. 

2 Nonnath·e referentes 

This European Standard incorporales by dated or undated referente, provisions from other publications. 
1 

These normative referentes are cited at thc appropriate places in the text a~d the publications are listed 
hereafter. For dated referentes, subsequent arnendmcnts to or revisions of any of these publications apply 
to this European Standard only when incorporated in it by arnendment or revision. For undated 
referentes the latest edition of the publication referred to applies. : 

EN 1363 
EN 1363 
EN 1366 
EN 1366 
EN 1507 

ISO/lEC 
ISO 898 
ISO 5167 

ISO 5221 

Fire resistance tests Pan 1: General requirements 
1 

Fire resistance tests Pan 2: Altemative and additional procedures 
Fire resistance tests tests for service installations Part 2: Dampers 
Fire resistance tests tests for service installations Part 8: Smok1e extraction ducts 
Yentilation for buildings - Ductwork- Rectangular sheet metal ~ir ducts 
• Strength and leakage - Requirements and testing ! 
Guide 52 Fire tests - Vocabulary i 
Mechanical Propenies of fasteners Part 1: Bolts, screws and studs 
Measuremcnt of fluid flow by mcans of orífice plates, nozzles and venturltubes inserted in 
circular cross-scction conduits 
A ir distribution and air diffusion - Rules to methods of measuring air flow rate in an air 
handling ducts 1 

3 Ddinitions 

For the purposes of this Pan of EN 1366, thc definitions given in EN 1363-1 and ISO/lEC Guide 52, 
together with thc following, apply: ! 
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3.1 lire resisting duc:t: A ducl used for lhe distribution or extraction of air and designed lO providc a 
degree of fire resistance. 1 

3.2 suspension devices: The components used for suspending and fixing a dJct from a floor or 
supporting a duc:t from a wa11. 1 

3.3 supporting construction: The wa11, partition or floor whic:h the duct passes through in the test. 
1 

1 

3.4 compensator: A device thal is used lo preven! damage from the forces generated by expansion. 
! 

4 Test equipment 

4.1 General 

1 

1 

1. 

In addition to the test equipment specified in EN 1363·1, and if applicab1e EN, 1363-2, the following is 
required: 

4.2 Furnace 1 

1 

1 

This shall be c:apable of subjecting ventilation ducts 10 the standard heating and pressure conditions 
spec:ified in EN 1363-1 and be suitable for testing ducts in the vertical (see figure 1) or horizontal (see 
figure 2) orientation. ' 

4.3 Fan A 

This shall be able to prOduce al the start and throughout the test an underpressure of (300 ± 15) Pa within 
duct A (see figure 3) and sball be connected either directly, or by a suitable length of flexible ducting, to 
the measuring station described in 4.5. · 

4.4 Fan B 
1 

This shall be able lo produce an air velocity when extracting gas from duct B :(see figure 4), of al least 
3m/s measured at ambiem temperature in tbe duct befo re the test. lt shall be c.onnected either directly, or 
by a suitable length of flexible ducting, to the velocity measuring station desc~ibed in 4.8. The fan shall 
be provided wilh a by-pass ve m that can be opened prior to the damper descri,bed in 4. 7 being shut. 

4.5 Vo1wne now measuring station 
i 

This shall consist of a venturi, orifice plate, or other suitable device and (where necessary) an air flow 
straightener, installed in straight lengtbs ofpipe, all sized lo ISO 5167/ISO 5221. lt shall be connected lo 
thc end of duct A outside the furnace to determine the volume flow rate of gaS passing through duct A 
during the test. The measuring device sball be capable of measuring to an acc6racy of ± 5%. Regardless 
whethcr vertical or horizontal ducts are being tested, the volume flow measuring station shall always be 
used in a horizontal orientation. 1 
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4.6 Condensing unit 

This shall be installed betwcen the cnd of duct A and the flow mcasuring dcvice and shall allow for 
drainage. The gas tcmperature adjacent lo the flow measuring device shall be measured by a 2mm 
sheathed thermocouple with an insulated hot junction, arranged pointing dÓwnwards to allow for draining 
moisture. 1ts measuring junction shall be located at. the centre line of the njeasuring duct and at a distance 
equalto twice the diameter oC the measuring duct downstream from the flo~ measuring device. The 
temperature measured by this thermocouple shall not exceed 400 C. ! 

' 1 

4.7 Damper 
¡ 

This shall be installed between the fan and the velocity measuring station to shut off the air flow in duct B 
during evaluation of integrity in the "fan-off" condition. 

4.8 Velocity measuring station 

This shall determine air velocity in duct B and shall consist of one or two nlet nozzle(s), or other suitable 
device, installed in a straightlength of pipe sized to ISO 5167 /ISO 5221 connected to the end of both 
the vertical and horizontal duct B outside the furnace. 

4.9 Thermocouples 

Thcrmocouples for measuring the interna! and externa! tcmperatures of the test specimens shall be 
provided as described in 9.1. lf necessary, a roving thermocouple shall als:o be provided see 10.2.2. 

4.10 Eqtúpment for measuring gas pressure 

This shall be provided in the fumace and inside duct A. 

4.11 Thermal movement measuring device 

This shall be provided for measuring expansion/contraction of duct A and :shall ha ve an accuracy of 
±1mm. : 

4.12 Force measuring device 

This shall be provided for measuring Corees al the poinl of applying reslraint in ducl B (sec figure S). 
1 

5 Test conditions 

The heating conditions and the furnace atmosphere shall conform to those!given in EN 1363-1, or if 
applicable, EN 1363-2. i 

' 
1 

The furnace pressure shall be controlled 10 (15 ± 3) pa throughoul the teS! at the mid-height position of 
~d~. 1 

Details of test conditions within the ducts during the test are given in cla~sc 10. 
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6.1 Size 

6.1.1 Lengtll 
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The the mínimum lengths or the parts or the test specimen inside and outsíde the fumace shall be as givcn 
in table l. (see also figures 1 and 2): ; 

i 
Table 1 Minimwn length of test spccimen 

Orientation Minimwn length (m) 

lnside furnace Outside furnace 

Horizontal 4.0 2.5 

Vertical 2.0 2.0 

6.1.2 Cross-séction 

The standard sízcs of ducts given in tablc 2 shall be tested unless only smaller cross-sectíons are used in 
practice: 

Table 2 Cross section of test specimens 

Duct Rectangular Circular 
i 
i 
¡ 
1 

width (mm) height (nun) diamcl~r (mm) 
! 

A 1000± 10 500±10 800: ± 10 
1 

n 1000± 10 250± 10 630 ± 10 

' 
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6.2 Number 

One test specimen shall be tested for each type of installation to be evaluated. 

6.3 Design 

6.3.1 General 

The test shall be made on a test specimen representative of the complete duct assembly on which 
information is required. The edge conditions and the method of fixing or support inside and outside the 
fumace shall be represenl.ltive of that used in practice. 

Ducts shall be arranged as shown in figures 1 and 2. 

6.3.2 Minimwn separation 

There is no limit to the number of ducts that may be tested in the same furnace, provided that there is 
sufficient space to do so, in accordance with the dimensions shown in figures 1 and 2 . 

There shall be a separation of (500 ± 50)rrun between the top of the horizontal duct and the ceiling. A 
mínimum separation of 500 rrun shall be provided between the underside of the horizontal duct and the 
floor. Similarly, there shall be a mínimum separation of at least 500rrun between the sides of ducts and 
furnace walls. 

6.3.3 Configuration of duct A 

The horizontal duct A shall include one sharp bend, a T-piece and a 500rrun long length of duct to form a 
short branch duct having a cross-section of 250rrun x 250rrun, and shall be arranged as shown in figure 2 . 
All specimens including this branch shall be mounted with the suspension or fixing devices as would be 
imended in practice. 

6.3.4 Opcnings in duct n 

Two openings shall be provided, one on each vertical side of the duct inside the furnace . For horiwntal 
ducts the openings shall be positioned (500 ± 25)rrun from the furnace wall. For vertical ducts the 
openings shall be positioned (200 ± IO)rrun below the furnace roof (see figure 1 and 2) . 

In both vertical and horizontal ducts the openings shall have the same breadth!height ratio as thc cross
scction of the duct and ha ve a total opcning area of (50 ± 1 0)% of the cross-sectional are a of the duct, 
i.e. each opening shall have an area of (25 ± 5)% of thc cross sectional area of the duct. 

6.3.5 Joints in horizontal ducts 

The test configuration shall include at least one joint inside the furnace and at least onc joint outside it. 

There shall be at least one joint every !ayer of fire protection material. both inside and outsidc the furnace 
and in any steel duct. 

Outside the furnace, the joint in the outcr layer of the fire protection material shall be no furtt.cr than 
700mm from the supporting construction and no nearer than IOOrrun to thcrmocouples T 2. lnsidc the 
furnace, thc joint in the outcr layer of fire protection material shall be located at approximately mid-span . 
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Thc distante between joints and suspension devices shall not be less than that intended in practice. lf the 
mínimum distante has not been specified, suspension devices shall be arranged so that the joint at mid
span lies midway between them. Centres of lhe suspension devices shall b~ specified by the manufacturer 
and shall be representative of practice. 

6.3.6 J oints in vertical ducts 

The test configuration shall include at least one joint inside and one joint ~utside it (see figure 1).' 

There shall be at least one joint every !ayer of fire protection material, both inside and outside the furnace 
and in any steel duct. ' 

Outside the furnace, lhe joint in the outer !ayer of lhe fire protection material shall be no furlher than 
700mm from the supporting construction and no nearer than IOOmm to thermocouples T2• lnside the 
furnace, the joint in lhe outer !ayer of fire protection material shall be lociued·at approxirnately mid-span. 

6.3. 7 Support for vertical ducts 

These shall be supported on the furnace floor and penetrate lhrough the furnace roof slab/supporting 
construction (see figure 1 ); the ducts shall be fixcd at the furnace roof le\·el as they would be fixed in 
practice when penetrating a floor. This shall be as specified by the spons~r. 

6.3.8 Compensators 

Only where compensators are used in practice shall they be incorporated in the test specimen. Where a 
compensator is to be tested it shall be located within the furnace for duct A and for duct B outside the 
furnace approximately 500mm from the wall or floor. ' 

6.3 .9 Steel ducts 

Where steel ducts are used, these shall have class A leakage in accordance with EN 1507. 

7 lnstallation of test specimen 

7.1 General 

The test specimen shall be installed, as far as possible, in a maMer repre~entative of its use in practice. 

7.2 Supporting construction 

The supporting construction selected shall be a wall, partition or floor of the type to be uscd in practice 
and ha ve fire resistancc greater than the required fire resistance of the duct being testcd. 

Where the duct passes through an opening in the furnace wall or roof, th~n the opcning shall be of 
sufficient dimensions to allow for the supporting construction to surround all faces of the duct by at least 
200mm. ' 

Where the type of supporting construction to be used in practicc is not kflown then the standan:' 
supporting constructions in tables 3 and 4 shall be used. ' 
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Tablc 3 Standard wall constructions 

Type of 1ñickness Density Test duration 
construction nun kg/m' h 

110± 10 2200± 200 S 2 
Normal concrete/ 

masonry 150 ± 10 2200 ± 200 >2s 3 

175 ± 10 2200 ± 200 > 3 S 4 

110 ± 10 650 ± 200 s2 
Aerated 

concrete11 150 ± 10 650 ± 200 >2S 4 

Note: llljormation on standard gypsum board walls, insulated witll mineralwool, is given in EN 1366-3. 

Tab1e 4 Standard floor constructions 

Type of Tiückness Dcnsity Test duration 
constructioo mm kg/m' h . 

110 ± 10 2200 ± 200 S 1.5 
Normal concrete 

ISO ± 10 2200 ± 200 > 1.5 S 3 

175 ± 10 2200 ± 200 > 3 S 4 

125 ± 10 650 ± 200 S 2 
Aerated 

concrete 11 150 ± 10 650 ± 200 >2S 4 

11 This supporting construction is made from blocks, bonded together with mortar or adhesive, or panels, 
joined together with tongue and groove type joints. 

7.3 Restraint of ducts 

7.3.1 Insidc thc furnace 

All ducts shall be fully restrained in all directions at the furnace wall or floor rcmote from the penetration 
point. Where there is a possibility of the furnace wall moving then the fixings shall be made to be 
independent of the furnace structure. 
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Where in practice the duct is fixed at floor levels, then both vertical ducts A and B are to be fixed where 
the duct penetrates the furnace roof/supporting construction as specified by the sponsor. 

7 .3.3 Outside the fuma ce 

Only horizontal duct B is to be restrained outside the fumace . The restraining point shall be located at a 
position (2000 ±50)rrun from the furnace wall and shall provide restraint on movement in horizontal 
directions but shall allow movement in vertical directions (see figure 5). The frame used to apply the 
restraint shall be rigid and have sufficient strength to resist all horizontal forces . All other ducts shall be 
unrestrained outside the fumace. 

7 .3.4 Closure 

The end of the ducts within the furnace and the end of any branch duct attached shall be closed 
independently of any furnace enclosure by materials and construction similar to the remainder of the duct. 

7 .3.5 Fire stopping 

The fire-stopp ing at the penetration through the supporting construction shall be as intended in practice. lf 
the width of the gap for fire-stopping around the duct at the furnace penetration point is not specified, a 
width of SOmm shall be used . 

7 .3.6 Unsupported vertical ducts 

Where, in practice, vertical ducts are not fixed to each floor, then the test specimen shall be suitably 
loaded to simulate the weight of the rernaining height of unsupported ducting . 

8 Conditioning 

Condit ioning of the test construction shall be in accordance with EN 1363-1. Care should be taken to 
allow supporting construct ions which have a high water content to dry to avoid damage to the specimen o· , 
alter its perfonnance. 

9 Application of instrwnentation 

9.1 Thermocouplcs 

9.1.1 Furnacc thcrmocouplcs 

The positions of the furnace thennocouples shall be as shown in figures 6 and 7. 

9.1.2 Uncxposcd surfacc thcmtocouplcs 

9.1.2.1 General 

The temperature of the test specimens shall be measured with thermocouples as described in EN 1363-1 . 
The position of thermocouples at the point of penetration of the duct through the wall or floor is shown in 

J 

figures 8 to 11 for a number of different penetration details . i 
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9.1.2.2 Average temperature rise 

Thermocouples T1 shall be uscd to determine the average temperature rise. 

9.1.2.3 Maximwn temperature rise 

Thermocouples T 1, T 1 and T, shall be used for determining muimum temperature rise . 

Additional thermocouples T 1 for determining maximum temperature rise shall be located in positions on 
the outer surface of the fire protection material lo coincide with all joints (inner layer joints as well). 

9.1.2.4 KHchen extract ducts/combustib1e li.nings 

For kitchen extract ducts or where combustible interna! 1inings are used, four additional thermocouples, 
reference D. shall be fixed inside duct A, ata position of approximately mid-span within the part of the 
duct exposed within the furnace. The thermocouples shall be Cixed to the inside face of the duct at the 
locat ions shown in figure 11. The thermocouples shall not coincide with joints or cover strips . The 
thermocouples shall be used to determine the average and maximum temperature rises. 

9.1.2 .5 Compensating deYices 

Where compensating devices have been incorporated, thermocouples shall be located on the outer surface 
of the compensator in duct B. These shall be used to check compliance with the f!lllimum temperature 
rise 1imits only. 

9.1.2.6 Suspension device 

Where steel suspension devices are protected, then their temperatures shall be measured . A thermocouple 
shall be positioned on each componen! of at least two suspension device systems . 

9.2 Pressure 

Furnace pressure shall be measured in accordance with EN 1363-1 and the pressure probe(s) located ata 
position 100nun below the roof of the furnace . 

10 Test proccdure 

10.1 Control of conditions to pcnnit asscssmcnt of intcgrity 

10.1.1 Duct A 

Control the underpressure inside duct A (see figures 1 and 2) to (300 ± 15)Pa below the ambient 
(laboratory) pressure at thc beginning of the test and maintain it at this value throughout the test. 

10.1.2 Duct B 

Prior to the start of the test stabilise the air velocity in duct D (sec figure 1 and 2) to 3m/s . Adjust thc fan 
during thc "fan on" parts of the t.cst to maintain thc vclocity of (3 ± 0.45)m/s . 

25 minutes after the start of the test, opcn the fan by-pass vent and then shut thc damper whilst leaving 
the fan running . Allow two minutes for the conditions to stabilise in duct D. 
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Make an assessment of integrity of the duct asscmbly outside the furnace to ¡be carricd out undcr stablc 
1 

conditions in !he simu1ated • fan off" situation for a pcriod of 3 min. Then rf·Open thc damper and el ose 
thc by-pass vent. The damper shall be opcncd or shut in not less Iban 1 Os a~d not more than 20s. Check 
that velocity of !he fan is wilhin the limits dcfincd above. 

Repcat this proccdurc five minute before !he completion of every 30 min pc'~iod of the test. Make 
assessments of integrity in the damper opcn position (fan-on situation) at all¡ olher times. 

10.2 Test measurements and observations 

10.2.1 lntegrity 

1 

1 

1 

10.2.1.1 For ducts A and B including where the ducts pass through th~ wall or Ooor: 
1 

Evaluate !he test spccimen for integrity as given in EN 1363-1. Table S suinmarises the eva1uation 
required to asscss integrity. 1 

' i 
Table S Swnmary oC appropriate integrity evai~Jalion 

' 

DucT Witlún Furnace Outside Furnace 
! 

' 

DuctA Volwne Oow rate Vo1ume Fiow Rale 
(Fire outside duct) Cottori Pad 

Openings 
Fl l. 
~ng 

Cottori Pad 
Duct B Openings 

(Fire inside duct) -- Flaniing 
1 

10.2.1.2 For duct A only: 

Record the pressure differential across the venturi, orifice plate, etc. at not lnorc than two minute imervals 
throughout the test. : 

i 
Calculate the leakage from the recorded pressure differential from the venturi, orificc plate, etc. using the 
fonnulae for volume flow ratcs givcn in ISO 5167/ISO 5221. ' 

1 0.2.2 Insulation 

Measurc the average and maximum tempcratures of the unexposcd faces of 
1

the test spccimens as spccified 
in EN 1363-1. Use a roving thermocouple to locate points of high temperature not covered by the fixcd 
thcrmocouples. 1 
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10.2.3 Restraint forces and thennal elongation or shortening 

Measure and record the restraint force in horizontal duct B on the outer surfac!e (see figure 5) at the point 
of application of the restraint outside the furnacc. : 

Measure and record the thermal elongation or shonening of horizontal duct A 
1
(see figure 2) at the 

penetration point. i 

Measure the restraint forccs in duct n using the device described in 4.12. In duct A, measure thermal 
movement by the transducer specified in 4 .11. ' 

10.2.4 Additional observations 

Throughout the test, make observations of all changes and occurrences which do not affect the 
performance criteria but which could crea te hazards in a building, including, f\lr example: 

1 

a) deflections; this shall cover the general behaviour of the duct e.g. t~e direction in which it is 
deflecting. Precise measurements are not required. 

1 

1 

b) the emissions of smoke from the unexposcd face of the duct. This rriay, for example, be 
attributable lo its coverings and/or lining. Only limited observations m~y be possible in view of 
the highly subjective nature of such observations. 

e) the time when the suspension or fixing devices can no longer retain ~ duct in its intended 
position or when sections of the duct collapse~ · 

i 
1 

d) the expansionlcontraction of cach layer of protection material and th:e duct, at the end of 
horizontal duct A. i 

10.3 Tennination of the test 

Termínate the test for the reasons given in EN 1363-1. 

11 Perfonnancc criteria 

11.1 Intcgrity 

lntegrity failure shall be deemed lo ha ve occurred if any of the following are observed: 
1 

a) integrity failure as defined in EN 1363-1, 
i 

b) the volume flow rate mcasured in duct A exceeds 15 m1/m2 hour at normal temperature and 
pressure, related to the interna! surface arca of the duct inside the furn~ce. 

• 1 

! 
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11.2 lnsulation 

11.2.1 General 

lnsulation failure shall be as defin~d in EN 1363-1. 
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NOTE: Only thermoeouples T1 shall be used to determine the average temperature rise, (see 
9. 1.2.5). 

11.2.2 Kitchen extrae! and duets llith interna! combustible linings only 

lnsulation failure shall be as defined in EN 1363-1. 

NOTE: Thermoeouples T, shall also be uscd to determine the average, and. maximum temperature 
rlse, (see 9. 1.2.4). i 

' 
1 

l, 

11.3 Smoke Leakage ( ' 

1 

Failure of this eriterion shall ha ve oeeurred if the flow rate in duet A during the test exeeeds 10 m'lm1 

hour, at normal temperature and pressure, relatcd to the interna! surfaee area of the duet inside the 
furnaee. 

12 Test report 

In addition to the iterns required by EN 1363-1, the following shall also be in luded in the test report. 
1 

' 
a) the number of sides of the test spceimens exposed to fire in the fur~aee; 

' 
b) the method of fixing, support and mounting, as appropriate for the:type of test speeimen; 

! 

e) a description of the method and materials used to sea! the gap bet~een the duct and opening 
provided in the wall or floor to acconunodate the duct; · 

d) the details of the supporting eonstruction and, where vertical ductsi are loadcd, the numbcr of 
storeys that this represents; ¡ 

1 

e) a graph of the force recordcd at thc restraint point in horizontal du~t B against time; 

f) the thermal elongation or shorteriing of horizontal duct A; 

1 
1 

g) other observations made during the test according to 10.2.4, including a complete record of the 
following test parameters as a function of time: 

i) volume flow measuring station gas temperatures 
ii) ealculated volume flow rate. 

h) performance achieved in relation to 11.3. 

i) where steel ducts are used, the thickness, leakage class to EN 1507, and whether any externa! 
stiffening or interna! stiffcncrs wcre incorporated. 1 

1 
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13 Fieh1 of direct application of test results 

13.1 Vertical and horizontal ducts 

1 

A test result obtained for horizontal ducts A and B is applicable to horizonta.l ducts only. 
' 
1 

A test result obtained for venical ducts A and B is applicablc to vertical dUC\S without branch. 
i 

A test on horizontal duct A which includes a branch duct also covcrs the us~. of branchcs on previously 
tested vertical ducts. [ 

' 
13.2 Sizes of ducts \ 

A test result obtaincd for thc standard sizes of duct A and duct B spccilied i~ tables 1 and 2 is applicablc 
to all dimensions up to the sizc tested togcther with thc increases given in ta~le 6 . 

Table 6 lncrease in dimensions pennitted under direst; application 

' Rectangular Rectangular Ci~cular 
widtb nun beigbt mm diameter mm 

! 
' Duct A + 250 + 500 +:200 

. i 

Duct B + 250 + 750 +:270 
1 

' ' 
1 

For ducts tested with smaller sizes than the specified standard sizes, no extrapolation to larger sizes can be 
allowed. 1 

1 

For ducts tested larger than the allowable upper limits for extrapolation, no e'xtrapolation to largcr sizes 
1 

are allowed. 1 

If an independent protcction system is used, the interna! dimensions of the prbtection systcm shall be uscd 
to val ida! e the field of appl ication. 1 

1 

13.3 Prcssure differencc 
' 
i 

13.3.1 A test result obtaincd for thc standard underpressure of 300 Pa in du~t A is applicable toan 
underpressure and an overprcssure up to the samc value providing that the integrity critcria during the 
duct B test was satisfied. 1 

1 

13.3.2 A test result obtained for a higher underpressure '(minimum 500 Pa) l,n duct A is applicable to an 
undcrpressure and lo an ovcrpressure of 500 Pa providing that the integrity c'riteria during the duct B test 
was satisfied. Wherc higher ovcrpressures are possible, an additional test may be necded. Guidance is 
givcn in A.5.5. i 

1 
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13.4 Hcight of Vertical Ducts 

13.4.1 Ducts supported at each storey 

The test rcsults are applicable to any number of storeys provided: 

1- -
1 

1 

i) the distance bctween supporting constructions does not exceed 5m 
i 

ii) limitations on buck.ling are satisfied (see 13.4.3) 

13.4.2 Self loadbearing ducts 
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Test results obtained from ducts with additional load are applicable to duct~ with an overall height 
corresponding to the load applied in the fire test. Limitations on buckling shaU also be satisfied. (see 
13.4.3) - ! 

¡ 

13.4.3 Limitations on buckling 

In order to prevent damage to the fire protection of material from bucklingiof vertical ducts, the test 
results are only applicable to situations where the ratio between the length ~f the duct exposed in the 
compartment to the smallcst lateral dimension across the outside face of the duct (or outer diameter) does 
not exceed 8:1, unlcss additional supports are provided. : 

1 

ln cases where additional suppons are provided, the ratio of the distance between the additional supports, 
or the distance between the supports and the supportirig construction and t~ the smallest lateral dimension 
across the outside face of the duct (or outer diameter) shall not exceed 8:1. 1 

1 

13.5 Suspension devices for horizontal ducts 
1 

1 

1 

13.5.1 As the test configuration does not allow an assessmem of the loadbearing capacity, the suspension 
devices shall be made of steel and be sized such that the calculated stresses 1

, do not excccd the values given 
in table 7. ! 

Table 7 Maximum values of stresses in suspctision 
de,·ices depending on duration of lire resistance. 

1 

Maximum stresses CN/nm11
) 

1 

Type of load 1 

~ 60 min > 60 ~ 

120 min 

Tensile stress in all vertically i 

orientated components 9 ¡6 

~ 

Shearing stress in screws of i, 

property class 4.6 to ISO 15 ,¡o 
898-1 

1 

1 

Note: Stress is calculated from supported load only (and ignores assembly ~tresses) 
! 
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13.5.2 The elongation in nun of the suspension devices of the test ducts can be calculated on the basis of 
temperature increases and stress levels. For unprotected steel suspension devi~es. the temperature used 
shall be the maximum fumace temperature. For protected steel suspension deyices, the maximum recorded 
suspension devicc temperature shall be used. The value calculated represents lhe elongation limit for 
suspension devices with a grcaler length than in the test. (For unprotectcd suspension devices of 
approxirnately 1.5m length an elongation of 40nun can be expectcd). 1 

13.5.3 The largest distance bctween suspension devices used in the test construction cannot be exceeded. 
\ 

1 

13.5.4 If suspension devices have bcen used al all joints within the furnace, (han suspension devices shall 
be located at all joints in practicc. ' 

1 

13.5.5 In cases where the lateral dimension between the outer venical surfa¡;:e of the duct and the centre 
line of the suspension device is less than 50nun. the test result shall apply up :ro 50nun. The lateral 
dimension shall not excccd 50nun unless demonstrated by test. 1 

1 

13.5.6 The horizontal loadbcaring componen! of the suspension device systerit shall be sizcd so that the 
bending stress does nol excecd lhat applicd to the equivalen! member in the t~l. 

1 

13.6 Supporting construction i 
! 

A test result obtained for a tire resisting duct passing through a supporting cd.nstruction made of masonry, 
concrete or panition (without any cavity) is applicable to the same type of su¡lponing construclion with a 
thickness and density cqual lo or grcater than that of the supponing constructjon used for the test. 

13.7 Steel ducts 

The test results shall apply lo !hose ducts having lower leakage values provid~d that the steel duct tested 
represents the highest lcakage value (class A. EN 1507). ' 

Test results on a steel duct that has been sliffened shall only apply to ducts that are also stiffened in a 
similar manner. ! 

' 
' 

The applicability of results to ducts of lower leakage values only applies wheJ the lower leakage rate is 
not achieved by means of combustible seals. 
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The following explanatory notes are intended to serve as guidance for the planning, performance and 
reporting of a fire resistance test carried out in conformity with this European Standard. 

A.2 Notes on apparatus 

A.2.1 Volwne flow measuring station 

A condensing device has been included as the gas flow measurements can be affected by the presence of 
steam. The content of steam is dependan! on the material used in the test specimen. The use of a 
condensing device should exclude the influence of stearn. 

To ensure that the condensing device meets this objective a requirement has been introduced that the 
temperature at the measuring device should not exceed 40°C. lt is for the test laboratory to provide a 
condensing device of adequate capacity to meel lhis requirement. 

A.2.2 Extraction fan 

A fan which can provide up to 600ml/h air flow, al up 10 SOOOC, and lOOOPa pressure should meellhe 
requirements given in this European Standard. 

A fan for exlracting gas from duct B, wilh a suction capacity of al least twice the velocity in the cross
section of lhe ducl (required capacity : v. = 3m/s x lm x 0.25m = 0.75ml/!>), is sufficient lo produce thc 
required air velocity in lhe ducls of 3m/s. 

ll may be necessary to provide a supply of fresh air (dilulion air) into lhe extract fan to enable the hot 
gases lo be cooled bcfore passing lhrough lhe fan . Jrrespectivc of this, lhe fan shall be capable of 
ex1rac1ing gases up to 300°C. 

The fan shall be able to provide sufficient gas flow even when deformalion of the duct reduces its cross
seclional area by up to 25 %. Any larger decreases in cross-sectional area will almost inevitably be 
accompanied by an integrity failure and therefore this can be disregarded for detcnnining the fan capacity. 

The regulation of the gas flow can be achieved by installing a flow rate controllcr just bcforc the fan. 

A.3 Notes on test specimcns 

A.3.1 Design 

The test specimen should be representative of duct installations in practicc . 

The cross-section sizes have l>cen selected so as to cover the most common sizcs of ducts used in air 
distribution systems. 
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lt is recommended that ducts should be tested with compensators where expansion or contraction is likely 
to be significan!. This mcans that joints, suspension and fixing devices, bolts, etc., should be included 
and mounted in accordance with the manufacturer's instructions. The diJtance separating joints and the 
span between supports should be surficient to enable interpolation within ;a range of other smaller 
dimensions to be made. ' 

1 

' In sorne situations, the furnace may be too small to reproduce a relevan! fire exposure in a particular duct 
assembly. This means that the duct assembly to be used in practice may :need to be modified in order to 
fit it into the furnace. ~ 

In most cases the largest ducts are likely to be tested are those which can1 be accommodated in the furnace 
whilst maintaining the specific velocity in the duct of 3m/s. Unjustifiable; extrapolation to ducts restrained 
in a different manner, supponed at greater intervals or of a larger size, should not be made. Care should 
be taken when making any assessment of the performance of ducts whichl do not entirely conform in 
practice with the conditions rcpresented in the test. Larger cross-sections iof dilcts may be tested provided 
any surface of the duct is not closer than 500mm lo the furnace walls, fl~or or roof. 

i 
Distonion of rectangular ducts is generally more severe than distortion o( square or round ducts. The 
longest side of the horizontal specimen should normally be orientated horizontally in the furnace. 

1 

This European Standard requires the testing of a minimum length of 4 .Om for horizontal ducts and 2.0m 
for vertical ducts inside the furnace and 2.5m and 2.0m rcspectively outs¡de the furnace. These lengths 
have been chosen in order to use the tire test furnaces available in most countries. 

A.3.1 Thcnnal elongation, shortening and rcslrainl Corees 

A.3.1.1 Eff~t on supporting constructions 

During fire exposure the ducts can expand or shrink duc to high temperat,urcs. This may cause prematurc 
failure of a non-loadbearing lightweight panition if thc duct is fixed to it 'or butts against it. The 
expansion or shrinkage of the duct will apply a force to thc supporting cd,nstruction. 

A.3.1.2 Effect on joinls, attaclunents, etc 
' 
' 

During a fire test, joints, attaclunent devices and a rcpresentative wall or l.noor with fire-stopping are 
considered as being parts of the ducl system being cvaluatcd. Altcrnativc1 joints, attaclm1ent devices, fire
stopping, etc., should not be used unless it can be shown that thc pcrfor~ance in respect to integrity will 
not be worse and that the force on the wall or !loor resulting from expamiion or shrinkage will not be 
greatcr. ' 

A.3.1.3 Restraint 

In sorne end use situations horizontal ducts, with or without applied firc protection outside the firc 
compartment, are subject to rigid constraint against clongation. This mayiresult from building works c.g. 
a wall against which the duct abuts, or because thc rcst of thc duct assembly outsidc thc lirc compartmcnt 
will itsclf provide restraint e.g. ducts with short, rigid supportS. \ 

In these situations full restraint is reproduced in duct D. This is providcd :(2000 ± 50)mm from and 
outside thc furnace and also at thc end of thc duct insidc thc furnacc. Thc

1 

rcstraint in the furn•cc is 
providéd by either by the furnace wall or by an indcpcndcnt structurc. '1 

' 
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1f an independent structurc is uscd that rcquires the scaled end of the duct to pass through the wall of the 
furnace, any scals provided between the duct and the furnace wall for this pur¡¡ose are not subject to 
evaluation against the criteria of integrity or insulation. · · 

A-4 Notes on test conditions 

A.4.1 Temperature-time development 

If the ventilation ducts are assumcd to be subject to a fully developed fire, the femperature-time curve 
according to EN 1363-1 is chosen. For information on other temperature regi?lCS see EN 1363-2. 

' A.4.2 Anticipated pressure ranges 

The movement of air in a duct passing through a comparunent on fire, and which· has no openings to that 
compartment, may crcate an underpressure on the duct walls which may encouf"age the fire to exploit any 
cracks which develop in the duct. An underpressure of (300 ± "15)Pa in horizontal duct A has been 
chosen as being realistic in this "worst case· situation and is the underpressure' at which any integrity 
failure of the specimen within the furnace shall be measured. Applications for' higher pressure levels 
should be assessed on an individual basis. 

A.S Notes on procedure 

A.S.l Air velocity in duct B 

The velocity in the duct will be determined by multiplying the velocity record~ in the velocity measuring 
station by the c·ross-sectional area ratio between the measuring station and the duct. 

A-5.2 Evaluation of duct in overpressure conditions 

The method of test does not describe a procedure for evaluating ducts in overp.ressure conditions. The 

• 

field of direct application allows the result of a test to apply up to an overpressure conditions of 300 Pa. lf 
in practice, pan of a duct system is to be subjected to higher overpressure, tha~ an additional evaluation ,. . 
may be carried out. This may be undertaken by reversing the fan and subjecting an additional duct A 
specimen to the specificd overpressure. All other procedures and requircments "for duct A should be 
followed. · ' 

A.5.3 Insulation and integrity 

The procedurc includes periods during which the fans are running, interrupted ;by periods when the • Can 
ofr situation is simulated (duct B). The regime is used to enable a check of the insulation and integrity 
properties to be made in various typical circurnstances, but it is not representative of conditions in practice 
as far as any one duct is concerned. ' 

Assuming cut-out of the ventilation fan in the event of a fire, the temperature of the gases within an 
insulatcd duct cxposed on the exterior to fire conditions, will rise due both to l1eat transfer through thc 
duct wall and to any failure in intcgrity. : 

In thc event of a fan continuing to operate, the overpressure from a supply fani will normally exceed the 
buoyancy prcssure of thc fire, preventing firc gases entcring the system; any n~gativc pressurc differcntial 
maintained by an cxtraction fan will only serve to assist the evacuation of hot gases to the atmosphcre. 

961540674 

) 

1 



( 

Page 22 
EN 1366-1: 199X 

A.6 Notes on perfonnancc criteria 

The importance of the various failure criteria of integrity, insulation and lea,kage may vary according to 
whether the duct is a normal ventilation duct ora "kitchen extrae!" duct as described above. For kitchen 
extraction ducts or where interna! combustible linings are used additional teinperature measuring points 
have been specified, together with a criteria of 1400C/1800C, to reduce the possibility of ignition of 
combustible materials inside the duct igniting when the duct is exposed to a~ externa! fire. 
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o 
o .. 
"' 

8 

Duct A 

~ 

Ouct B 

500 1 ~ 3500 

NOTE - Tne sealed end snall 
independent of lhe rurnace wall. 

2 

3 

4 

6 

7 

8 

Furnace wall 

Duct with go• elbow. cross sectlon 
12,5:4 of cross sectlon Ouct A 

Sealed end 
IMay pass through furnace walll 

Fire-stopping as in practice 

lnsulation 

Rigid restraint 

Joints 

Oimensions in millimetres 

.. .... 

8 l 

~ 2500 

supporting constructlon 

8 

Reslraint force measuring 

2000 

>2500 

9 T -piece 

10 Supporting constuction 

11 Furnace chamber 

12 Openings: cross section 

Detail 
Figure 1t 

Detail 
Figure 12 

SO':'. ol duct cross section Oucl B 

13 Sealed end ol elbow 

w Width 

O Diemeter 

• When duct A and ducl 8 tesled in one test 

Figure 2 - Test arrangement for horizontal ducts : 
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Dim~nsions in millim~tres 

Allows mov~m~nt in both dir~ctions 

Resists movement in bo th d ir~ctions 

Clocation of measure device for 
m~asuring restraint forcesl 

....., ,--Ouct i-J 1..... 

Method of applylng and 
measuring restre int 
using two p11 irs of 
stitf load cells 
In ~xamplel 

F igure 5 • Restra int or Duct B outs idc the furnace 

S ti ff load cell 
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A-A 
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10 Furnace rool 

12 Openings: croas aection • 
50% ol duct cross section Ouct B 
In the r.atio ol 1:4 lor rectangular duc:ls 

13 Furnace !loor 

Figure 6 - Location of furnace thermocouples for ducts in 
vertical posilion (see also figure 11 
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T3 Thermoeouples for de\ermlnlng ever•ge •nd m•ximum lempere\ure 

Figure 11 • Interior surface thermocouples for kltchen 
extract/combustible interna! lining ducts 

·-

Page 33 
EN 1366-1 : 199X\ 

e 

96/540674 

) 



. ... . . 

' 

. . ~ ' 

t. • - ANTECEDENIES 

2.- INFORHE ... 

INifiTUTO H•CIONAL DIII'NfiTIOACIOHII AOIAIIAS 
co. .• ~.,.,......., 

2 . l. - E i na 1 i di.ld_d.~ .. L-~..n!lllQ 
2.2.- Descrjpcjó.n.__d_EL..la.......:ffileotra . 
2.3.- Horno vertical .....• 
2.4.- Hontaic o jnstalac~ .. 
2. 5.- EYQ....l uc ión de los P...ru¡~ 
2. 6. - Q!l_sj...f..ic~ . · · · · 

.. · . .. :.. .• tJ y r.o 

·- - --------, ... __ 
· J . .... 

• 

1 

2 
'J 

•• . ... 



"' o • \; o 

.. . ~ . 

1.:\ 
~ 

AUTOR --"'~.o,_0 
_ __,_,.[20!;__}t.:._o ~IZ.,¿,.:.· ___ _ 

T IT U LO_--"-Í---'Yl-f~~:m_e_--=--~..:.....:._0 -n.aJ_...::..:..::... _ _ _ _ 

N o 1 opo _ o-=--<o_9_<:t..:...;B::::..,_ __ _ 

.. . .. . 


