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I- INTRODUCCION:

En el dltimo tiempo se han producido problemas en la evacuacion de
gases producto de la combustidn, a través de los ductos en edificios de
departamentos de 3 o mas pisos.

En el afio 1995 se dictd el Decreto Supremo N2222, el cual se encuentra
vigente a la fecha. El dia 6 de Junio de 1997 la Superintendencia de
Electricidad y Combustibles dicté el Oficio Ordinario N°1923 que vino a
interpretar el Decreto Supremo 222/95, bdsicamente en el tema de los
materiales.

Lo anterior ha llevado a una confusién o incertidumbre en la elaboracion
de proyectos y posterior construccion de edificaciones en altura (articulo N261
del D.S. N2222/95).

Debido a todo io anterior, la Cdmara Chilena de la Construccién ha
reunido a todos los agentes relacionados con el tema y formé 2 comisiones
encargadas en primer lugar a dar soluciones transitorias a la aplicacion del
Decreto Supremo N2222/95 y su complemento el Ordinario N21923.

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

Estas Comisiones propondran un conjuntos de soluciones transitorias
que seran vdlidas hasta la entrada en vigencia de una nueva norma que se
encuentra en estudio por parte del I.N.N,
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.- OBJETIVOS:

El objetivo final de esta comision es lograr definir un conjunto de
soluciones para el proyecto y construccién de ductos dle evacuacion de gases
en aquellos edificios que en estos momentos se encuentran en proceso de
construccion, ya sea en etapa de proyecto u obra gruesa y que se han visto
afectados por la aplicacion del Oficio Ordinario N21923 de fecha 6 de junio de
1997 emitido por la Superintendencia de Electricidad y Combustibles.

En segundo lugar, se desea entregar una serié de recomendaciones
para que sean tomadas en cuenta en [a norma definitiva que entregara el
Instituto de Normalizacion Nacional.

IV.- CONSIDERACIONES:

1.- Para un adecuado estudio de los materiales en relacion a los ductos
de ventilacion es necesario precisar las siguientes ideas basicas:

a) Separar los materiales que debe tener el duéto propiamente tal del
conjunto de elementos que debe formar el shaft; .que contiene al ducto
de evacuacion de gases. Siendo necesario por, .efectos de aislacién y
proteccion de los materiales componentes del shaﬂ una separacion de
aire entre ambos de a lo menos de 20 mm. :

!
b) Ademas, resulta necesario para poder plantear una solucién a la
tematica que nos interesa, tener claro los materiales y las empresas
proveedores de éstos. Por lo cual acompafiamos 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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Este listado por las razones antes dadas se divide en dos, a saber: a)
aquellos materiales aptos para ser usados en la construccién de los
ductos y b) aquellos materiales que se ocuparan como shaft con el
objeto de cumplir la caracteristicas exigidas por el Decreto Supremo
N2222 de 1995. :

2.- Otro punto necesario de abordar es el de la caracteristica 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
compartimentacion en el edificio para el caso de un eventual incendio.

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

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

Es necesario pues, revisar el Decreto Supremo N9222 de 1995 respecto
a esta materia. :

3.- A continuacién, propondremos como conclusién de los puntos
anteriores, soluciones de construccién de ductos y shaft que, a nuestro juicio,
cumplirian con las caracteristicas solicitadas por la norma vigente.
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4.- Otro aspecto, que necesariamente hay que pronunciarse es el de las
viviendas sociales, especificamente 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 mas
econdémicas para que no afecten significativamente el costo de las viviendas.

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

V.- DESARROLLO:

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

1.- DUCTOS.-

1.1. ACERO INOXIDABLE.

Este debera ser de un espesor minimo de 0,8 mm de los tipos:
a) AlSI420L, 0

b) AISI 316 L.

Se debe consultar uniones de ductos secundarios y primarios estancas.

1.2. HORMIGON 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. HORMIGON 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 caracteristicas
dadas por la norma vigente.

Ejemplos:

a} Planchas de Fibrosilicato. i
b) Planchas de Yeso Cartén. - |
¢) Placas de Hormigdn Liviano.

d) Albanileria de ladrillo.

e) Albaiileria de Yeso.

Los anteriores elementos deben cumplir, édemés, solicitaciones
mecanicas frente a sismos.

2.3. SOLUCIONES ESPECIFICAS.

Sin perjuicio de las soluciones generales antes sefaladas,

concretamente podemos considerar las soluciones especificas
siguientes: ’
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a) Tabique de Fibrosilicato Promatect—H |

Tabique confeccionado con planchas de fibrosilicato Promatect H de 12
mm. de espesor por ambas caras y estructura metdlica de acero
galvanizado en cuyo interior se rellena con Iana mineral de densidad
100 Kg/m3. Espesor total 84 mm.

Ensayo N9225.332 de IDIEM segun norma chllena 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) Albafiileria Isomur.

Albanileria autosoportante construido con bloques rectangulares de
yeso “Isomur” de 700 x 500 x 60 mm., machihembrados y unidos entre si
con yeso. Una de las caras (la no expuesta al fuego) lleva como
terminacion una plancha de fibro-yeso “Romerit” de 10 mm de espesor
unida a la albanileria con yeso. Espesor total de 70 mm.

Ensayo N9213.305 de IDIEM segun norma chilena NCh 935-1 Of. 84.

c) Tabique Volcanita de 120 mm. !

Tabique formado con perfiles de acero galvanizado, forrado, por ambos
lados, con dos planchas de Volcanita de 15 mm. de espesor cada una,
pegada entre si y afianzadas a la estructura por medio de tornillos. Esta
conformacion deja espacios verticales libres dentro de la estructura de
60 mm. de espesor, en los cuales se deben colocar coichonetas de lana
mineral de 50 mm de espesor. Espesor total 120 mm.

Ensayo N2198.449 de IDIEM segun norma chilena NCh 935-1 Of. 84.
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d) Tabique Volcanita de 90 mm.

Tabique formado por seis planchas de yeso-carton (cada una de 15
mm.), unidas entre si con un pegamento especnal a base de yeso.
Espesor total 90 mm.

Ensayo N2207.774 de IDIEM segun 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 estructuracién debe forrarse por ambas caras con dos
planchas de yeso cartén, “Volcanita RF" de 12,5 mm. de espesor cada
una, atornilladas a la estructura. Tal configuracién deja espacios libres
‘en ei interior del panel, los cuales se deben rellenar con lana mineral
cuya densidad media debe ser de 40 Kg/m3. Espesor total 90 mm.
Ensayo N92222.608 de lDIEM segtn 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 metédlicos de 48/0,6 segun
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 Alimentacion,
Espafia, segun norma espanola UNE - 23.093-81.

Materiales: Plancha de fibrosilicato Promatect-H de 12 mm de espesor,
canales de 48/0,6, lana mineral de densidad 100 Kg/m3 de 40 mm. de
espesores, tornillos autorroscantes de 4,2 x 25 y pasta para juntas
Promat.
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g) Tabique de Fibrosilicato Promatect-H. 10 mm.

Tabique confeccionado con planchas de fibrosilicato Promatect-H de 10
mm. de espesor por ambas caras y canales metalicos de 48/0,6 segun
UNE-36130 en cuyo interior se rellena con Iana mineral de densidad
100 Kg/m3. Espesor total de 68 mm.

Ensayo F-1152 del Instituto Nacional de Inveshgacnones Agrarias,
Laboratorio del Fuego, Ministerio de Agricultura, Pesca y Alimentacion,
Espafia, segtin norma espafola UNE - 23.093-81:e ISO 834,

Materiales: Plancha de fibrosilicato Promatect-H:de 10 mm. de espesor,
canales y montantes de 48/0,6 y 46/0,6, lana mineral de densidad 100
Kg/m3 de 40 mm. de espesores, tornillos autorroscantes ded42x25y
pasta para juntas Promat .

Se acompanan en anexos copias de los Cemflcados de Ensaye emitidos
por el organismo respectivo.

3.- VIVIENDAS SOCIALES.- |

Analizado el tema de las viviendas sociales se llega a la conclusion de
que para estos departamentos en edificios o bloques habitacionales se
aplica integramente las soluciones dadas en el:tema de los ductos y
shaft en el caso de ser una solucidn por el interior de la edificacion.

En el caso de estas viviendas se podra consuiltar ductos de acero
inoxidable, con las caracteristicas sefaladas en el capitulo V, de
evacuacion 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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VI.- RECOMENDACIONES A CONSIDERAR EN LA NORMA DEFINITIVA:

Un punto necesario de recalcar es el de la caractenstlca de Resistencia
al Fuego solicitada en el Decreto Supremo N°222 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 compartimentacion en_el edificio para el caso de un

eventual incendio y no para los ductos de ventilacion.

En consecuencia mide el comportamiento de un elemento estructural o

de cierre (Tabla del articulo 4.3.3. de la Ordenanza General de Urbanismo y

Construcciones) frente a un incendio. No mide el comportamlento al fuego de

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

Por lo tanto, es necesario, revisar el Decreto Supremo N2222 de 1895
respecto a esta materia. !
- . ) . ! .
Asimismo, se propone estudiar el tema de lalestanqueldad en las
uniones en los ductos, por la importancia del tema.

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

Por dltimo, se reitera la necesidad de que por efectos de aislacién y
proteccion de los materiales componentes del shaft se contemple una
separacion de aire entre el ducto y el shaft de a lo menos de 2 cm. La citada
separacion de aire no debe ser hermética.

MBB/CPL/GRJ/cpl
07.08.97
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INSTITUTO DE INVESTIGACIONES Y ENSAYES DE MATERIALES
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CERTIFICADO DE ENSAYE N8 225,332

Informe sobre la resistencia al fuego de’

un elemento de construccioén, enviado al Laboratorio de
Incendios, Seccidén Fisica de la Construccion del Instituto de
Investigaciones y Ensayes de Materiales (IDIEM) de la
Universidad de Chile, por el Sr. Ricardo Daly, en

representacion de Promat Chile S5.A8., Av. Tobalaba N2 1125,
telefono 2329771, Santiago.

1.- Finalidad del ensayo.

Se desea conocer la resistencia al fuego
de un panel destinado a uso como elementd divisorio en
edificios. Para este efecto se emplea 1la norma NCh 93571 0Of.
84 "Ensayo de resistencia al fuego - Parte 1: Elementos de
construccién en general".

2.— Caracteristicas del elemento de construccion.
'
El elementn de construccion estd
constituido por un cuadriculado metédlico. Consta de cinco
perfiles de acero galvanizado, de 60 x 40§x 7 x 0,5 (mm),

los cuales estan colocados en posicién vertical y distantciados
entre ejes cada 0,6 (m), aproximadamente (pie{derechos) y de

dos perfiles de acero galvanizado tipo c, ' de 60 x 20 x
0,35 (mm), wuno de los cuales estid colocado en la base y el otro
en 1la parte superior del muro (soleras). Esta estructuracion
metdlica esta forrada por ambos lados con una doble faja de
fibrosilicato ."Promatect-H" de 12 mm de espeéor cada una.
Sobre estas fajas, el elemento lleva como terminacidmn una
plancha plana de fibrosilicato "Promatect-H" | de 12 mm de
espesor. Todo el conjunto estd unido por medio' de tornillos.
Esta configuracidn deja espacics libres en el interiocr  del
elementao, los cuales estan rellenos con lana mineral, cuya

densidad media aparente es de 100 kg/m’.

Para el ensayo se construyé un panel de
2,2 m de ancho por 2,4 m de altura. El espesor total resultd
ser de 132 mm vy el peso de 225 kildgramos. :

Continua en pagina 2 a 4
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C.E. N8 225.332

J.—- Resistencia al fueqo.

3.1 El ensayo consiste en exponer el panel bajo prueba vy
por una de sus caras, al calor de un horno de modo de
imprimirle una temperatura, segun la curva normalizada
de tiempo-temperatura sernalada en NCh 93571 Of. B84,

regida por la relacién T = 345 log (Bt + 1), donde T es la
temperatura inicial vy t es el tiempo transcurrido, expresado
en minutos, como se muestra a continuacidn:

t. minutos 0 S 15 30 60 90 120 150 180
Ty *C 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 tamaro natural 0 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 kilocalorias por hora vy de una boca capaz de
admitir el elemento bajo ensayo.

Z.2 Las temperaturas se miden por medio de termocuplas en la
cara expuesta al fuego vy por radiacioén infrarroja en la cara
no expuesta.

2.4 La resistencia al fuego la determina el tiempo transcu-
rrido en ascender la temperatura de la cara no expuesta hasta
180 °C puntual o 140 °C promedino por sobre la temperatura
inicial o bien el deterioro mecanico del elemento o la pérdida
de estanquidad.

JFe S Segun 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, segun la solucidén constructiva de
cada caso particular, este Ffactor puede hacer variar los
resul tados obtenidos, desfavoreciendo la resistencia al fuego
total del conjunto cuando el empotramiento es mas déebil que el
panel mismo. "Por esta causa en el presente ensayo no se so-
mete a prueba el sistema de empotramiento."

3HO 3Q ODVLINYS - 6268129 - (2 - 95) Xv4 - 9514829 :ONOZT 1AL - 02¥} VTISYO - €88 VTIOHI VZVid
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C.E. NB 225.332

4.- Resultados y observaciones.

4.1 La temperatura puntual méxima admisible de 200 °C en la
cara no expuesta al <fuego se produjo a los 125 minutos de
iniciado el ensayo, lo que determiné el tiempo de resistencia
al fuego, segun lo expresado en 3.4, ‘

La temperatura pfomedio en la cara no
expuesta al fuego, en ese instante, fue de 148 *C.

4.2 Durante el desarrollo de la prueba, el panel sufrig
leves deformaciones, las cuales no 1llegaron a ser causa de
falla.

L

4.7 La cara expuesta al fuego se mantuvo intacta hasta el
final del ensayo.

S.— Valares de referencia.

S.1 De acuerdo a la norma NCh 93571 los elementos de
caonstruccién, una vez sometidos a ensayecs de resistencia al
fuego, se clasifican, de acuerdo & su duracidn, en las

siguientes clases:

No resistente, duracidén inferior a iS minutos
Clase F 15 mayor de 15 menor de 30 minutos
Clase F 30 mayor de 30 menor de 60 minutos
Clase F 60 mayor de &0 menor de 90 minutos
Clase F 90 mayor de 90 menor de 120 minutos
Clase F120 mayor de 120 menor de 150 minutos
Clase F150 mavyor de 150 menar de 18C minutas
Clase F1B0O mayor de 180 menor de 240 minutos
Clase F240 duracion superior a 240 minutos.

<X X< XXX

3HO 3Q ODVIINVS - 6268149 - (2 - 99) V4 - 951¥8L9 :ONO4I 1AL - 02¥L VTISYD - €88 YT VZVid



UNIVERSIDAD DE CHILE > .IDlEM

FACULTAD DE CIENCIAS FISICAS Y MATEMATICAS

INSTITUTO DE INVESTIGACIONES Y ENSAYES DE MATERIALES

C.E. NQ 225.332 :

6.— Concjiusiones vy observaciones.

6.1 El glemento de construcgién destinado a uso como elemento
divisorio en edificios, enviado al Laboratorio de Incendios de
la Seccién Fisica de la Construccidén del Instituto de Investi-
gaciones vy Ensayes de Materiales (IDIEM) de la. Universidad de
Chile, por Promat Chile S.A., objeto del presente certificado
de ensaye N2 225.332 presenté una resistencia al fuego de 125
minutos, segun la norma NCh 935/1 0Of. B4, bajo las condiciones
de ensayo sefraladas en el presente informe.

6.2 De acuerdo a los valores de referencia dadés en la narma
chilena NCh 935/1, Anexo A. el elemento de construccién se
clasifica en clase Fi20 de resistencia al fuego. |

6.3 Considerando lo semalado en la norma NCh 935/1 las
resul tadaos obtenidas son vadlidos s6lo para el elemento
ensayada vy bajo las condiciones estipuladas, va que el valar
de resistencia al fuego puede variar si se cambian los
detalles constructivos.

Santiago, 18 dé Noviembre de 1996.
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INSTITUTO DE INVESTIGACIONES Y ENSAYES DE MATERIALES

CERTIFICADO DE ENSAYE N2 213.30S

\

Informe sobre 1la resistencia . al fuegd
un elemento de construcci6n, enviado al Laboratorio de
Incendios, Seccién Fisica de 1la Construccidén, Instituto de
Investigaciones vy Ensayes de Materiales (IDIEM) de la
Universidad, .de Chile, por Compafia Minera Romeral Ltda.,
Amunategui R@ 72, 49 piso, teléfono 6721907, Santiago.

1.- Finalidad del ensayo.

Be dosea cormocer la resistencia al fuego
de un elemento Qque se wutilizard para construir ductos de
evacuacién de gases en edificios. Para este efecto se emplea
la norma NCh 935/1 0Of. 84 "Ensayo de resistencia al fuego -
Parte 1: Elementos de construccién en general". '

2.- Caracteristicas del elemento de construccidn..

Se trata de un elemento formado por
blogues rectangulares de yeso "Isomur” de 700 x 500 x &0 (mm),
machihembrados y unidos entre si con yeso. Una de las caras

de este elemento lleva como terminacidn wuna plancha de fibro-
yeso, "Romerit", de 10 mm de espesor.

Para el ensayo se construyé, un muro de
2,2 m de ancho por 2,4 m de alto y 0,07 m de espesor. El peso
de cada blogue de vyeso resulta ser de 17,5 kil6gramos, en
promedio. ;

Continda en pdgina 2 a 4
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J.- Resistencia al fuego.

3.1 El1 ensayo consiste en exponer el muro bajo prueba y
una de sus caras, al calor de un horno de modo de imprimirle
una temperatura, segun la curva normalizada de tiempo-

temperatura seralada en NCh 935/1 O0f. 84, regida por la
relacién T = 345 log (Bt + 1), donde T es la temperatura ini-
cial vy t es el tiempo transcurrido, expresado en minutos, como

se muestra a continuacidén:

t, minutos 0 > 15 30 60 S0 120 150 180
Ty ®C 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 tamarno natural 0 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 kilocalorias por hora vy 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 fuegqo y por radiacién infrarroja en la cara

no expuesta.

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

S Segun 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, segun la solucién 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 mas débil que el
panel mismo. Por esta causa en el presente ensayo no se soO-
mete a prueba el sistema de empotramiento.
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4._

4.1 La temperatura puntual
cara no expuesta al fuego
espesor) se produjo a los 126
lo que determiné el tiempo de
expresado en 3.4.

La temperatura
en ese instante,

expuesta al fuego,

Resultados y observaciones.

mé&xima admisible
Romerit  de

(Plancha
minutos de
resistencia

4.2 Al término del ensayo, los bloques
seriamente darados.

.- Valores de referencia.

S.1 De acuerdo a la pnorma NCh 935/
construccidén, una vez sometidos a ensayos
fuego, se clasifican, de acuerdo a su

siguientes clases:

No resistente,

Clase F 15 duracién
Clase F 30 duracidén
Clase F 60 duraciodn
Clase F 90 duracidn
Clase F120 duracién
Clase F150 duracidén
Clase FIBO duracidn
Clase F240 duracidn

entre 15 vy
entre 30 vy
entre 60 vy
entre 90 vy
entre 120 vy
entre 150 vy
entre 180 vy
superior a 2

promedio en la
fue de 84 °*C.

de 200 °C =
10 mm de
iniciado el ensayo,
al Ffuego, segin lo

cara no

’ dE; veso estaban
|

1 los elementos de

de resistencia al
duracidn, en las

1

duracidn inferior a 1S minutos

29 minutos
S9 minutos
87 minutos
119 minutos
149 minutos
179 minutos
239 minutos
40 minutos.
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6.— Conclusiones y observaciones.

6.1 El elemento de construccién, cuyas caracteristicas
mencionan en el punto 2 de este certificado, solicitado al
{ aboratorio de r"Incendios de la BSeccidén Fisica de la Cons-

truccidn del Instituto de Investigaciones 'y Ensayes de
Materiales (IDIEM) de la Universidad de Chile, por Compafia
Mipera Romeral Ltda., objeto del presente certificado de

ensaye N2 213.305 presentéd una resistencia al fuego de 126
minutos, segun la norma NCh 935/1 of. B4, bajo las condiciones
de ensayo sefaladas en el presente informe.

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

6.3 Considerando 1o sefalado en la norma NCh 935/1 los
resul tados obtenidos son validos s6lo 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. '

isica

‘ la Constryccidn.
CERTIFICO QUE LA PRESENTE COPIA FOTORTATIC
SE ENCU NTRA CONFORMI CON SU CRG'N/L (!
LETENICO AL V.STA Y DEVUELTO AL INTenEBAW®

' Nomero de p4ginas {
N ~ 1239

SANTIAGO, 10 de Enero de 1995.
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CERTIFICADO DE ENSAYE No 198.449

|
1

Informe sobre la resistencia al fuego de un
elemento de construccién, enviado al Laboratorio de Incendios,
Seccisn Fisica de la Construccién, Instituto de Investigacicnes y
Ensayes de Materiales (IDIEM) de la Universidad de Chile, por
Comparifa Industrial El Volc&n S.A., Phillips 40, 42 piso, teléfono
396038, Santiago.

1.— Finalidad del ensayo.

Se desea conocer la resistencia al fuego de un
elemento de construccién gque se usard como muroc divisoric en
edificios. Para este efectc se emplea la norma NCh 935/1 Of. 84
“"Ensayo de resistencia al fuego - Parte 1. Elemento de
construccidén en general”.

2.- Caracteristicas del elemento de construccién.

El elemento estd formado por una estructura

hecha con perfiles de acero galvanizados. Consta de siete
piederechos, 1os cuales se afianzan a las soleras por medic de
N remaches. La estructura estda forrada, por ambos lados, con dos

planchas de Volcanita de 15 mm de espesor cada una, pegadas entre

si y afianzadas a la esuiructura por medic de tornillos. Esta

conformacidén deja espacios verticales libres dentro de la

- estructura de 60 mm de espesor, en los cuales se han colocado
colchonetas de lana mineral de 50 mm de espesor. E! peso total del
elemento resultd ser de 321 kilsdgramos.

La estructuracidén y dimensiones del elemento
se muestra en la figura siguiente:

Continia en pagina 2 a 5
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3.- Resistencia al fuego.

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, segun la curva normalizada de tiempo-temperatura
seflalada en NCh 935/1 Of. 84, regida por la relacién 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
continuacidn:

t., minutos 0 5 15 30 60 90 120 150 180
T, "C 20 876 739 842 945 1006 1049 1082 1110

3.2 De acuerdo a la norma, las condiciones de ensayo deben

corresponder a un 1incendio real. Para cumplir con ello, el
elemento en prueba debe ser de tamafioc natural o Dbien 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 kilocalorias por hora y de una boca capaz de admitir el
elemento bajo ensavyo.

3.3 Las temperaturas se miden por medio de termocuplas en la cara
expuesta al fuego y por radiacién 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 °C
puntual o 140 °*C promedio por sobre la temperatura inicial o bien
el deterioro mecd&nico del elemento, la pérdida de estanquidad o la
produccién de gases inflamables.

< Segun 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. segun las solucién 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 mas débil que el panel mismo.
Por esta causa en el presente ensayo no se somete a prueba el
Si1stema de empoframiento.

= 0ZP 1L VITISYD - FRR WITINYJ w7W A4

(7-a6) ‘'ww1-9G1+R/9 :ONO4IT)

TN IO NOVWIINYS - R/RA|/Q -



UNIVERSIDAD DE CHILE III ||:'|I5/\f\

FACULTAD DE CIENCIAS FISICAS Y MATEMATICAS

INSTITUTO DE INVESTIGACIONES Y ENSAYES DE MATERIALES
C.E. N2 198.449

4.- Resultados y observaciones.

4.1 La temperatura puntual md&xima admisible de 200 °*C en la cara
no expuesta al fuego se produjo a los 124 minutos de iniciado el
ensayo, lo que determiné el tiempo de resistencia al fuego, segun
lo expresado en 3.4.

4.2 La temperatura promedioc en la cara no expuesta al fuego, en
ese instante, fue de 103 °C.

4.3 Durante el desarrollo de la prueba el panel sufrié
deformaciones apreciables, las cuales no llegaron a ser causa de

falla.
5.— Valores de referencia.
5.1 De acuerdo a la norma NCh 935/1 1los elementos de

construccidén, una vez sometidos a ensayos de resistencia al fuego,
se clasifican, de acuerdo a su duracién, en las siguientes clases:

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

6.— Conclusiones.

6.1 El elemento de construccion destinado a uso como muro
divisorio en edificios, enviado al Laboratorio de Incendios de la
Seccién Fisica de la Construccion del Instituto de Investigaciones
Yy Ensayes de Materiales (IDIEM) de la Universidad de Chile, por
Comparfifa Industrial El Volc&n S.A., objeto del presente
certificado de ensaye N2 198.449, presenté una resistencia al
fuego de 124 minutos segun la norma NCh 935/1 Of. 84, bajo las
condiciones de ensayo sefialadas en el presente informe.
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6.2 De acuerdo a los valores de referencia dados en la norma
chilena NCh 935r/1, Anexo A, el elementc de  construccién se
clasifica en clase F120 de resistencia al fuego.

6.3 Considerando 1lo sefitalade en la norma NCh 635/1, los
resultados obtenidos son validos sélo para el elemento ensayado y
bajo las condiciones estipuladas, vya gque 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 Ne 207.774

Informe sobre la resistencia al fuego de un
elemento de construccién, enviado al Laboratorio de Incendios de
la Seccién Fisica de la Construccién del Instituto de
Investigaciones y Ensayes de Materiales (IDIEM) de la Universidad
de Chile, por Compafita Industrial El Volc&n S.A.., Phillips 40, 49
piso, teléfono 396038, Santiago.

1.— Finalidad del ensayo. .

8e desea conocer la resistencia al fuego de un
elemento de construccion que se usard como muro divisorio en
edificios. Para este efecto se emplea la norma NCh 935/1 0f.84
"Ensayo de resistencia al fuego - Parte 1:° Elementos de
construccién en general”.

- 2.~ Caracteristicas del elemento de construccioén.

El elemento estd constituido por seis planchas
de yeso-cartén, unidas entre 81 con un pegamento especial a base
de yeso.

Para los efectos del ensayo se prepard 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:

Contésﬁa en pagina 2 a 5
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3.- Resistencia al fuego.

. R | 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, segun la curva normalizada de tiempo-temperatura
sefialada en NCh 935/1 Of. 84 regida por la relacién 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
continuacioén:

t. minutos 0 5 15 30 60 90 120 150 180
T. *C 20 576 739 842 945 1006 1049 1082 1110

3.8 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 tamafio 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 kilocalorias 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 radiacién 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 °C
puntual o 140 °C promedio por sobre la temperatura inicial o bien
el deteriodo mec&nico del elemento, la pérdida de estanquidad o la
produccién de gases inflamables.

3.9 Segun 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, segun 1la solucién constructiva de cada caso
particular, este factor puede hacer variar los resultados
obtenidos, desfavoreciendo 1la resistencia al fuego total del
conjunto cuando el empotramiento es m&s débil 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.

4.1 La temperatura puntual m&xima admisible de 200 °C en la cara
no expuesta al fuego se produjo a los 132 minutos de iniciado el
ensayo, lo que determiné el tiempo de resistencia al fuego, segin
lo expresado en 3.4.

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

5.- Valores de referencia.

- De acuerdo a la norma NCh 935/1 los elementos de
construccién, una vez sometidos a ensayos de resistencias al
fuego, se clasifican, de acuerdo a su duracién , en las siguientes
clases:

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

6.- Conclusiones y observaciones.

6.1 El elemento de construccién destinado a uso como muro
divisorio en edificios, enviado al Laboratorio de Incendios de la
Seccién Fisica de la Construccién del Instituto de Investigaciones
Y Ensayes de Materiales (IDIEM) de la Universidad de Chile, por
Compafifa Industrial El Volcé&n 8S.A., objeto del presente
certificado de ensaye NQ 207.774, presenté una resistencia al
fuego de 132 minutos, s8egun la norma NCh 935/1 Of. 84, bajo las
condiciones de ensayo sefialadas en el presente informe.
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6.2 De acuerdo a los valores de referencia dados en la norma
chilena NCh 935/1, Anexo A, e] elemento de construccién se
clasifica en clase F120 de resistencia al fuego.

6.3 Considerando lo sefialado en la norma; NCh 933/1, los
resultados obtenidos son védlidos s6lo 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.

.I!_ “r ez J-
Vefe Seccién Fisica
l¢/ 1a Construccion.

Santiago, 11 de Enero de 1994.

-
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CERTIFICADO DE ENSAYE N@ 222.608

Informe sobre la resistencia al fuego de
un elemento de construccidén, enviado al Laboratorio de
Incendios, Seccién Fisica de la Construccién del Instituto de
Investigaciones y Ensayes de Materiales (IDIEM) de la
Universidad de Chile, por Compafifa Industrial El Volcé&n S.A..
Phillips N2 40, 42 piso, teléfono 6396038, Santiago.

1.- Finalidad del ensayo.

Se desea conocer la resistencia al fuego
de un panel gue se usard 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 construccién
en general".

2.— Caracteristicas del elemento.

El elemento esta formadoe por una
estructura metdlica. Consta de siete montantes verticales
(pie-derechos) hechos con perfiles de acero galvanizado tipo
C, de 38 x 40 x 8 x 0,5 (mm), distanciados entre ejes 0.4 m,

aproximadamente y de dos soleras (inferior vy superior) de
39 x 20 x 0.5 (mm). Esta estructuracién estd forrada por
ambas caras con dos planchas de yeso-cartén, “Volcanita RF" de

12,5 mm de espesor cada una. atornilladas a la estructura.
Tal configuracién deja espacios libres en el interior del
panel, los cuales estdn rellenos con lana mineral cuya
densidad media aparente es de 40 kg/m3.

Para el ensayo se preparé un elemento de

2.2 m de ancho por 2.4 m de alto y 0.088 m de espesor. EIl
peso total del muro elemento resultd ser de 242 kilégramos.

Continua en pagina 2 a 4
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3.— Resistencia al fuego.

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 wuna temperatura, segun la curva normalizada de
tiempo-temperatura sefialada en NCh 935/1 Of. 84 regida por la
relacién T = 345 1log (8 t + 1), donde T es la temperatura
inicial y t es el tiempo transcurrido, expresado en minutos,
como sSe muestra a continuacién:

t. minutos 0 5 15 30 60 90 120 150 180

Ty Tl 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 tamafio natural o bien de
dimensiones relativamente grandes. Para tal efecto de dispone
de un horno con guemador a gas licuado de una potencia cercana
a las 500.000 kilocaloria por hora y de una Dboca 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 radiacion 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 °C puntual o 140 °*C promedio por sobre la
temperatura inicial o bien el deterioro mecdnico del elemento
o la pérdida de estanguidad.

3.5 Segun 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, segun la
solucion 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 mas débil que el mismo elemento.

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

4.1
cara

untial
al fueaqao
lz que

La temoeratura o
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al fuego,

4.4 Al tErmino del ensavoc, =1

auzde totalmente dsstroiao.

S.— Valores de referencia.
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&.— Conclusiones y observaciones.

H IDIEM

6.1 El elemento de construccidn destinado a Uuso como 2lamento
divisoric en egificios, erviads sl Lahorato orin de Incendioc=s de
I Seccidn Figsica 4de  la Cormztruccion del Instituto de
investigacignes y Ensayes de Materiales , (IDIEM) dz la
Univer=sidad de Chile, por Comparie  Industrial El Volcanm 35.A.,
cbhjeto del presente cartificado de ensaye N2 222,508 presentsd
uhna resistencis  al fuszgo de2 125 minutos, seqgun la norma NCh
2TS/1 OF. g4, bajo laz condicionee de ensayo sefaladas en =1
cresents informe.

b lpge valaores de rersrencia dadoms =n 1= narma
z . ansuwn A, 21 elemento de Zonstruccisn sa2
z F1Z0 o= resistsncia al Fupqo.

6.% EConsidersndos lo sefaladn ern la norma ®ChR 93271 lo=
resultados obtenidos  zon vaildms =6la pars el slemento
grzaysaoo v fajo las condicicnes estipuladas,  vyva aue =21 valor
de resistsrncis al  Fusgo uuede variar 1. =2 casbian  las
detsil=s=s constructives.

Samhb1-san, Z0 e Junio gs L3S,

4

JUHA AN AOYIMYS - RIAQ] G - (7 - aG) vy - a6 6R/0 }ONNJTTIN - NPH] WV THRYA - FRA V1INHI WA



SGSeS5GSeS5GS@SGSeSGSeSG5eSGSeSGSeSGSe5GSeSG50SG50SGSeSGSeSG5eSGSeSG505G505G505G505G505GE 05050565

v

f@\ SBB SGS European Quality Certification Institute
A 4

International Certification Services

QUALITY SYSTEM CERTIFICATE
Reg. No. QBE 92057

We state that the quality system of

ETERNIT N.V.
KAPELLE-OP-DEN-BOS - BELGIUM

is in compliance with the quality system standard

NBN EN 1SO 9002

(Second adition; July 1994)

This certificate is applicable to

the production and sale of building materials
for roofing, cladding and sheets for
multi purpose use.
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Antwerpen, Director
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Certificate No. 0368 3233 L

503 EQC! - Noordariasn 87 - 2030 Antwerpen-Balgld - Tal.32 (0)3 B4E 48 48 c E R T
Telefax +32 (0)3 648 48 08 - R.E.8.V. Antwerpen no, 2 - VAT, 440 932 288

BELCERT ACCREDITATION CERTIFICATE NR, 00T QS/AVC ACCREDITATION CERTIFICATE NR. §6-C3)

YhTs cartificallon dows not cover the quallly of (he Individusl producis and 3ervices dslivared under the cariiilad systam, SCMIPFIMZIER

SGSeSGSeSGSeSGSeSGSeSGS#SGSeSGSeSGSeSGSeSG™ SG5es -scs-scs-scs-scs-scsoscs-scs-;ﬁs-scs-sos-sss-scs-scs-scs-scs-scs-SGSoscs-scs-scs-scs

s s amm.mmmimmrarArarrACalACaErCatnCatnCetntetnSetnSesnSeSG505G505G50SG5e5( S#S5G505G!



&

MINISTERIO DE AGRICULTURA, PESCA Y ALIMENTACION

INSTITUTO NACIONAL DE INVESTIGACIONES AGRAERIAS

INFOPHE DE PESISTENCIA AL FUZGY DE UN TABIQUE DE PLACAs PROMATECT-H,
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MINISTERIO DE AGRICULTURA, PESCA Y ALIMENTACION
CENTRO DE INVESTIGACION Y TECNOLOGIA
del |
INSTITUTO NACIONAL DE INVESTIGACIONES AGRARIAS

Oepartamento de Industrias Forastales

RD/dg .

INFORME DE RESISTENCIA AL FUEGO DE UN TABIQUE DE
PLACAS PROMATECT-H, SOLICITADO POR PROMAT IBERI-
CA, S.A. ‘

RBef. F - 1152

1.- ANTECEDENTES

T
Con fecha 26/02/91, la firma PROMAT IBERICA, S.A.,
con domicilio on C/. Bagasta, 18, Bajo Deha., Tfno.

442,10,00 (Exs. 242), MADRID, sclicitd del Labecrato-
rio del Fueseo del INI ensaycs de resistencia al
Fuegc, c2 acuerdo con la carta gue e <ranscriove a
consinuacidn: |

Nuy sedlspos ausstrex:

Segam: s nes confirnen ia posibilidsd G realizar
sprayss en Su latoratorio d=1 fuf;s. Eaneics
FEOMATECT. z:-= ok 7’; 2Rinras aciucionsa,. Narmas

UNE. para su o lasificscidn.,

et
.‘
h-.
.ll
0
.

'.
W
oy
H
e,

-

J.- Horne vertissi. Fazaye Jde un tsbl

|

:

‘

L L = g - N - N7 e s - sqe s. g
Foe Eeema overtical, Ensayo Jde un tshigue,

|

Asx mizmo, les agradecerismos nod dies2sz su valora-
odan i

Sin otre particular, aprovechames la ocasidn fara
galudarleas. !



Muy atentamente’.

forme corresponde al apartadeo 2 de la

[42]

2 pretende, con este ensayo, determinar la
es;stencla al fuego (RF) de un zistema sepa-
ador no portante, formado por placas PROMA-
TECT-H, aegﬁn procedimiento de .enzayn especi-
fi-ado en la Morma UNE Z23.0893-381 e 133G 834.

s

E

La descripcidn ha sido suministrada por el
solicitante, transcribiéndese la mizma como
sigue:

“T]l ensayo se realiza en horno vertical de
3.12 x 3,20 m, siendo el resto de superficie
de muro compueste por dos ladrillos de doble
hueco de 10 cm y revestido, por ambas caras,
de yeso, resultando una pared de 24 com,

Fara el montaje del tabique =e¢ ut
perfiles fabricados en tren de psrriil
partir de chapa salvanizada, de espescr (0.6

din. 388 ONE-ZC2150, 3 Je caracterisri-
cis 2 define el ripe Jde estrella del
£ 350 = refieré 51 puimero de
=r ¢

iz

s

ASELO 8N gKSRT

[ mmeen ] A 4 e
lana mineral ds 1w Es

2o, denominade PIi’OMAPIN 4(7

Sa colocaron, por la cara antericor y posterior

del! tablgue, placas de PPROHATECTLH J2 107 mm
da2 ezpesor. acoriiiladas & ics perriies me-
] te tornilluh autorroscantes de 4.2 & 5.

La comzosiniza i!- 'ns m=t2riales ha

sldo sunitalzy: . n3te Yy no
comprobada po .o weciivio,
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A las Juntas de los paneles se las protegio
con pasta de Juntas “PROMAT'™.

Com» ampliacidn a esta descripcisn. véase
croguis del ANEXD I y fotografias ANEXDO IV.

2.3.- Horno vertical

' Estda construido con una estructura metdlica y
ladrillo refractario, siendoiel revestimiento
interior de material aislante y refractaric.

Poz=ee tres quemadetres de impulsidén, de 600.000
¥cal/h, cada uno, colocades verticalmente en
el lado derecho del horno, de forma gque le
muestra a ensayar no reciba directamente la
accicén de la llama. .

La reguladién térmica del herno se realiza
mediante un microprocesador al gue se ha
incorperade el programa térmico normalizado.

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

La medicién de temperaturaz ide la probeta se
concsigue automaticamente mediante <termopares
situadecs en =zu superficie ¥ conectadecs a un
crdenador, efectuandose una medida cada minu-

nC . .

Para los ensaycs bajo carga va deotadc de una
»renss de carga maxima 157 Tn,

el enzayc. el

-
7
1

3.

ina wvez et e. hornc
funciona hasta 1/ de la =z2ltura
de la »oc brepresién por encimz de
eate puate indica ei docunentoc EUR
8750. Eil regulacidén de la presidn
intericr ye mediante daz captadores
agdecuadss, s el documente TUR 3750, unidos
4 un mizrop que s2 encarzga de lz
raguLacicén automnzstica del tiro.

Se consiruyd toda la muestra ernsayada sobre un
marco de perfiles de acerc'en U, “ad hoe”,

Lacomngsi~ia= «!= '~ m=otrpiales ha ,

sidosura o S Ahid Y Ro
COMPIUDLLA L1 wuee 11w enliiOs .
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ceajunte que cerraba la beca d=21 herno Zurante
el ensayo.

3chre la cara no expuesta se situaron siete
ermopares distriouidos de scuerdo a lo indi-
ade per la Norma de ensayo (fotografia n2 5).
También se situd en el centro ge~métrico de la
misma, un dispositivo pasra medir la evoluciodn
de la defcrmacidn, durante el ensayo (fotogra-
fia n2 6).

o

En el interior del horno. existen ocho termo-
rares que controlan la 9volurlon e la tempe-
ratura interior del mismo.

2.5.- Bvolucidn de los ensavos

TIEMPO OBSERVACIONES

C min. O seg. Inicio del ensayo. Fecha: 24,05/91.
T2 inicial = 19°C.

— —

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

60 T2 media termopares cara no expues-
ta: 55,6°C.

53 Apertura grieta cara no expuests
fvéazse fotografia n? 7).

—

Lzs -emperaturzse registracdas por los

termouares c¢e la carz no expuesta

fuvercn las sizuientes:

T A2 1 = 138°Cs Tp e 2 & 103°C: Tp

ne 3 = 107°C; Tp n2 4 = 63°C;: Tp 02

5 = 76°C; Tpne 6 = 57*C; Tp ng 7 =
120 107’0.

e
”1“n qa gases en
ta.
El valor de defecrmacidén maxime era
de 1€3.8 mm.
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2.6.- Clasificacion

En base a la Norma UNE 23.)33 y tomando como
criteric la temperatura maxima y media alcan-
zaca en la cara no expuesta, este tabique se
puede clazificar como:

= DOS HORAS CORTAFUEGOS, PARALLAMAS Y ESTABLE AL FUEGO =
(RF - 120)
Macrid, 24 de julio de 12231

EL JEFE IE GrUPO DEL FUEGO POR EL LAE2. IEL FUEGUY

NO EATS DEmTTITA LA
REPRG . Suinll © UL
S

e B e ]

Lacom - -~ ='=ria'ss ha
sldo suiqi . . -
o el caedinfa y no

p;-l. Cole ..‘.,..I'J'O.

cOmgrovaca
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ANEXO I
GRAFICOS Y CROQUIS



2400 IB _i"
——F———" = | — T~
! n i | noo 1%
1 I | ] 1] ! h “ O3
I n i 1" 1l ’b %l T,
" i M 1" l a .”. <
il i f o =
1 o T i 1 . Y ... e
_'.._M. i 1 4 A T i <t
[ K
1 i A o o v
| .'.'. ‘ e
||= : = :I :‘l ! 0"‘ "1 ):..n
I : il i [ .
i o TR 1. PROMATECT- H , d=10 mm. ¥ .
| i 1l d i | 2.Lano minerol d= 40mm. Densidad 100 kg/m3 2
| i ! o g 3. Canales de 48706 segun UNE- 36130 .
i t s :: hoo 4. Montante do 46/05
i i I " H i S Tornitle autorroscante 4,2 x 25 *
If il " T 6. Posta de [untas PROMAT
b o Lo . - _®
/A S R S ;
B | S =~
418 } 418 } 418 g | aig { ana | o I
1250 130
ALZADO B
—_—— s 3 3 1 2 s SECCION B-B
‘AA. A‘L‘A‘;‘L‘A‘A‘A H . ! |
ST
l a1¢ % als l
SECCION A-A
- . . - Qlmie N1-
TABIQUE
Promar wloes, 0.4 Fadwin Y;
::::.uz::;.n [T Tm ses 1m Ie---
vm—uu::: :: - ES PAN A - re——re
Pan: (BV) 090 43 00




INSTITUTO MACIONAL CE IMVESTIGACIONES AGRANAS
(Opie. do indusirias Forestuien)

ANEXO II

CURVAS CALENTAMIENTO DEL HORNO
ESTADILLOS NUMERICOS

 ————
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ANEXD TII ‘
ESTADILLO EVOLUCION DEFORHACION
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4,

SOLICITANTE | KEF. LABORATORIO ' FECHA
, ENSAYO
PROMAT : 1.152 | 24/05/91

" NATTURA

NIM. INFORME | LEZA DEL ELEMENTO DZ ENZAYO
; TABI(JE
REF. OBSERVACIONES
SOLICITANTE !
TIEMPO mm FLECHA
0°0" 100,6
10 106,0 5,4
22 120,9 14,9
31 | 141,0 20,1
40 | 153,5 12.5
50 158,7 5,2
61 161,1 2,4
683 162,7 1,6
73 163,7 1,0
76 164,2 0.5
30 164,83 | 0,6
85 155,3 0,5
90 ﬁ 1685.6 0,8
25 | 1sa2 | 0.6
10 3 1896,5 | 0.2
LOF | 186,9 | 0,4 E
110 l 157, 4 0,8
115 E 53,0 | 9.6
12 } 1gae | 9,8
12! j 169.6 | 0,8
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1.- IDENTIFICACION
1.1.- Respecto al material o estructursa a ensayvar

El solicitante debera aportar al Laboratorio 1la
» siguisnte informacidén, 3i desea que figure en el
' informe final:

a) Memoria descriptiva
: . b) Croquiszs de montaje y coleocacién en el heorno, que
, refleje la qQue vaya a tener el elemente en la

realidad
' ¢) Planos de fabricacidn o constitucicén
d) Cuantos datos e3time oportunos para la
identificaciodn.

1.2.- Respecto al material o estructura a ensavar v gsu
‘ corregpondencia
Los ensayos se refieren al material ¢ estructura
rresentado en el laboratorio, sin que de ello pueda
presumirse el comportamiento al fuege de fabricado en
serie o puesto en obra.

que el mas er1ai B estruciura crezentsds
Laboraterio, ti ene las mismas caragterizticas que el
fabricado en serie y el presentado e ckra o mercado,
agl coms que 103 datos que aporta zmara idenrtifizarlo

~ Sy . = 1
cerresooenden & zquel.

E3 resrcnsabilidad del solicitante la justificacisn de
[~

T T . . - % 3= vm e d S
KL LaDoratlirio no <onoce La quracicon

dal electz de lz
) ignifugacién., Los. datos de loa ensaynz se refieren al
. momento actual.
. Mientras no pueda establecerse a correspencsia entrs el
anveleciniento artificial ¥ el natural, el =sglicitante pedra
J2onncer LA permanencia de la ;gn1fugac1 n ensavands a2 los 1,
2, By 10 ados probetas del mismo te, 5;endo de su parte
la justificacion de éata ultima ircunsta ia.
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INFORME DE RESISTENCIA AL FUEGO DE UN TABIQUK CON

PANELES “PROMATECT", SOLICITADO POR PROMAT
IBERICA, S.A.
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*, PROMATECT -H, d= 12 mm.

2.Lono minerol d= 40 mm. Densidod lOOKglm?
3.Conoles de 48/0,6 segun UNE -36130.
4.Montonte de 46/0,6.
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Tramezzo autoportante - R.E.l. 120

611

Legenda tecnica

® 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.l. 120’
PROMATECT®H, 15 + 15 + 15 mm

Descrizione per capitolati

Parete a pannello resistenza al fuoco R.E.l. 120’

Costituita da:

STRUTTURA METALLICA realizzata con profilati metallici zincati

aventi spessori pari a mm 3 e piu 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 0. ; '

Tali lastre, di spessore minimo pari a 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.

38
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TE 5957

7 November 1986

Fire resistance
test

Promatect partition
50mm thick

[EIFIRTO %

Fire resistance test of a Promatect partition, 3050mm x
3050mm x 50mm thick, comprising three layers of Promatect
board panels screwed together and restrained within a
test frame by 50mm x 50mm mild steel angle section,
imm-thick, around the perimeter of the specimen

Technical Evaluation

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

SUMMARY

A Promatect partition, 3050mm x 3050mm x 50mm 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 layers of
Promatect board panels screwed together and restrained within a test
frame by mild-steel angle section, 50mm x 50mm, 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 follows:

Stability : 125, minutes
Integrity : 125 minutes ’
Insulation : 124 minutes

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

This report may only be reproduced by the sp in full, without comment, abridgement,
alteration or addition, uniess otherwise sgreed in writing by The Loss Prevention Technical Centre

THE LOSS PREVENTION TECHNICAL CENTRE
' Incorporating
FIRE INSURERS’ RESEARCH AND TESTING ORGANISATION

Melrose Avenue, Borehamwood, Hertfordshire, WD6 2BJ
Telephone: 01-207 2345 Telex: 291835
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OBJECTIVE

To determine at the request of Promat Fire Protection Company Limited,
the fire resistance of a Promatect partition in accordance with B.S.
476 : Part 8 : 19721,

CONSTRUCTION
2.1 General

The partition comprised three layers of Promatect board panels screwed
together using 4mn-diameter self-drilling, self-tapping screws . and
restrained within a heavily reinforced concrete test frame, of nominal
size 3050mm x 3050mm, by mild-steel angle-section, .50mm x 50mm x lmm
thick, around the perimeter of the construction on the exposed side of
the specimen. The layers were prepared from panels mnominally 2500mm
high x 1250mm wide, with two layers of nominal thickness 15mm 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 500mm centres. The Promatect board panels
were cut to form the three layers of the construction. The sizes to
which the panels were cut and their arrangement in successive layers is
shown in Figure 1.

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

The second layer, of 15mm-thick beoard, 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 15mm-thick panels of the third layer were secured around their
perimeters by 45mm screws at 300mm centres.

4
The overlap of sucessive joints 1s shown 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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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, the average temperature and relative
humidity of the air of the furnace building were 14°C and 69%
respectively.

By oven-drying a sample of the panels, the moisture content on the day
of the test was calculated to be approximately 4.3% of the oven-dry
weight. The density of the oven-dried board was approximately 873kg/m3.

TEST PROCEDURE
4.1 General

The test was carried out on 7 November and was witnessed by Mr 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 100mm from the exposed face of the partition. The
furnace was controlled so that the average temperature followed the
time/temperature 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.

4
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RESULTS
5.1 Observations

Observations made during the test are given in Table 1.

Table 1 Observations

Time A Observations

min

0 | Test started.
13 | Some steam issuing from near top of vertical joints on
unexposed face. .

19 | Some darkening along sides of joints on exposed face.
35 | Steam issuing from more locations on vertical jJoints 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 joints.
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 k¥, 4
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 had a few cracks between 2-3mm wide, The
gap between adjacent pangls was approximately S5mm,

5.4 Specimen temperatures

The mean of the temperatures recorded by thermocouples 2, 3, 7, 8 and
9 (located at the centre and at the centre of the four quarters of the
unexposed face) is shown plotted against time in Figure 5 as is the

maximum temperature recorded by all the thermocouples attached to the
unexposed face. '

The mean and maximum temperature rise limits, of 140°C and 180°C
respectively, were both exceeded after 124 minutes.
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CLASSIFICATION

B.S. 476 Part 8 : 1972! states that the fire resistance of an
element of construction shall be the time in minutes from the start of
the test until failure first occurs under any of the following criteria
or, 1f no failure occurs, wuntil 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 would cause flaming of a cotton wool
pad.

Insulation : Failure is deemed to occur when the mean temperature
of the unexposed surface of the specimen increases
by more than 140°C above the initial temperature,
or the temperature of the unexposed surface
increases at any point by more than 180°C above the
initial temperature.

Resolution No.1l5 of the Fire Test Study Group? states that the results
to B.S. 476 : Part 8 : 1972 shall be expressed to the nearest minute.
CONCLUSION

A Promatect insulated partition, as described in ' this report,
satisfied the requirements of B.S. 476 : Part 8 : 1972 as follows:

Stability : 125 minutes
Integrity : 125 minutes
Insulation : 124 minutes

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

REFERENCES

1 Fire tests on building materials and structures. Part 8. Test
methods and criteria for the fire resistance of elements of building
construction. British Standard 476 : ©Part 8 : 1972. British

Standards Institution, London, 1972.

2 List of FTSG (UK) Resolutions. Fire Test Study Group (UK),
Borehamwood, 1983.
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Test and report by: Approved by:
. . (z j
C gt
R.J. Glorgi T. Day
Technical Officer Head of Construction Division
RIG/ASF

3 February 1987
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Exposed face of specimen before test
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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)
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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

november 1996
ICS 13.220.50

Commentaar voor 1 april 1997

De European Committee for Standardization (CEN), waarin de nationale normalisatie-instituten van 18 Europese landen
samenwerken, heeft gepubliceerd het Europese normontwerp:

prEN 1366-8 Fire resistance tests on service installations in buildings. Part B: 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. Indien er geen
bezwaar bij het NNI wordt ingebracht, kan dat leiden tot ongewijzigd definitieve vaststelling van het ontwerp als norm.

Van Europese normen bestaan drie officiéle versies: Engels, Frans, Duits. Voor Nederland zal de Engelse versie gelden,
tenzij voor een geautoriseerde versie in het Nederlands wordt gekozen.

Normcommissie 351 007 "Brandbeveiligheid van gebouwen"

Behoudens uitzondering door de wet gesteld mag
zonder schriftelike 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 ook van toepassing is
op gehele of gedeeltelijke bewerking.

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

Hoewel bij deze uitgave de uiterste zorg is nagestreefd,
kunnen fouten en onvolledigheden niet geheel worden
uvitgesloten. Het Nederiands Normalisatie-instituut en/of
de leden van de commissies aanvaarden derhalve geen
enkele aansprakelijkheid, ook niet voor directe of indi-
recte schade, ontstaan door of verband houdende met
toepassing van door het Nederlands Normalisatie-insti-
tuut gepubliceerde uitgaven.

Prijsklasse 30

MNededands itenrt

© 1996 Ned N e o iva e
Caliasicon 7 Baetbuse AKE PRAN NRR Naite Taindnan MIK) 3 AW WA Eor MIK) D MAN 160




DRAFT
EUROPEAN STANDARD PrEN 1366-8

NORME EUROPEENNE

EUROPAISCHE NORM October 1996

ICs

Descriptors

English version

Fire resistance tests for service installations in
buildings - Part 8: Smoke extraction ducts

VMo,
m——
‘sai de résistance au feu des Feuerwiderstandsversuche an
installations de service dans les Installationen in Gebauden - Teil B:
batiments - Partie 8: Conduits Entrauchungsleitungen

d’extraction de fumées

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

If this draft becomes a European Standard, CEN members are bound to comply with
the CEN/CENELEC Internal Regulations which stipulate the conditions for giving
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Foreword
This Part of this European Standard has been prepared by CEN/TC127 ‘Fire safety in buildings'. It has
been prepared because a method of test for fire resisting smoke extraction ducts has become necessary to

cvaluate the ability of fire resisting ducts already tested to prEN 1366-1 to function adequately as smoke
extraction ducts.

It should be read in conjunction with EN1363-1-1 and EN 1366-1.

1. Scope

This Part of this European Standard specifies the test methods for fire resisting smoke extraction ducts
and is currently restricted to smoke extraction ducts that pass through inzo other fire compartments. It
represents fire exposure of a fully developed fire.

This test has been designed to cover both vertical and horizontal smoke extraction ducts.
This method of test is only suitable for ducts constructed from non-combustible materials.

This method of test is only applicable to fire resisting ducts that have been tested to
prEN 1366-1 (ducts A and B). For the purposes of the test described in this standard, the duct is referred
to as duct C.

2. Normative references

This Part of this European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and the publications
are listed hereafter. For dated references subsequent amendments to, or revisions of, any of these

publications apply to this European standard only when incorporated in it by amendment or revision. For
undated references the latest edition of the publication referred to applies.

EN 1363-1, Fire resistance tests - genera) principles.
EN 1366-1, Service installations - fire resisting ducts.

1SO 5167, Measurement of fluid flow by means of orifice plates, nozzles and venturi tubes inserted in
circular cross-section conduits running full.

1SO 5221, Air disribution and air diffusion - rules to methods of measuring air flow rate in an air handling
duct.

3. Definitions

For the purposes of this Part of this standard, the following definitions apply:

3.1 fire resisting duct: A duct used for the distribution or extraction of air and designed 1o satisfy the
appropriate criteria of EN 1366-1.

3.2 fire resisting smoke extraction duct: A fire resisting duct which satisfies the appropriate criteria of this
draft European standard,
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3.3 suspension devices: The components used for suspending and fixing a duct from a floor or supporting
a duct from a wall.

3.4 supporting construction: The wall, partition or floor which the duct passes through in the test.

3.5 compensator: A device that is used to prevent damage from the forces generated by expansion, or by
movement due to contraction, from the effects of fire on materials used to protect the duct.

-~

3.6 self supporting duct: A duct constructed totally from fire resisting boards

4.  Principle

The test method described in this Part of this standard provides a means of classifying the performance
of fire resisting ducts intended to extract smoke out of a building. Leakage is measured at both ambient
and elevated temperatures. During the tests, air/gases are drawn through the duct at a differential pressure
selected from table 1. Leakape is determined at ambient temperature by sealing the openings in the duct
located in the furnace and taking flow measurements through a flow measuring device located just before-
the extraction fan. With respect to determining leakage at elevated temperatures, O, measuring lechmques
are used.

Table 1: Differential pressures for smoke extraction ductwork

Pressure level Operating Differential Differential pressure
pressure (Pa) (Pa)
at Ambient Temperature for fire test
1 -500 -150
2 -1000 -300
3 -1500 -500

5. Apparatus
5.1 Furnace, complying with the requirements of EN1363-].

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 figure 1. (For fine control see 5.5). The perforated plate shall be manufactured
from heat resisting steel complying with the following specification:

Cr content 19% min
Ni content 11% min

A full specification of the individual calibrated perforated plate is given in figures 4 and 5. The
perforated plate shall be positioned 250mm+50mm from where the duct passes through the
furnace wall.
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Inlet nozzles (fire test), inlet nozzles, each having an internal 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 mounted to the end of the duct, connected to appropriate differential pressure measuring
equipment. The measuring device shall be capable of measuring to an accuracy of + 5%.

Small venturi (ambient leakage test) small venturi, or other suitable device, in accordance with
ISO 5167/1SO 5221, shall be suitably mounted to the end of the duct, connected to appropriate
differential pressure measuring equipment. The measunng device shall be capable of measuring
to an accuracy of + 5%.

Differential pressure fine control device, flow control damper to provide a fine control for
mainaining the required differential pressure or other suitable device such as variable speed fan.
Flow control damper to be attached to the extract fan connecting duct (see 5.7).

e
Welded connecting box, designed to provide a suitable gas tight connection between the inlet

nozzles and the O, measuring probes. .

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

Extraction fan, for extracting gas under test with a suction capacity of at least
2 x V, (required capacity: V, = 2m/s x Im x 0.25m = 0.5m?/s for standard duct).

The characteristic curves of the fan shall be horizontal for the actual air flow. The capacity of
the fan shall not change by more than 10% in the event of a drop in the pressure of up to 50Pa.

Furnace temperature measurement, for measuring and recording the furnace temperature shall
be in accordance with EN13631.

Furnace pressure measurement, for measuring and recording the furnace pressure shall be in
accordance with EN1363-1.

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

Surface thermocouples, for measuring surface temperature and at the locations specified in EN
1366-1. (this is for information only and should not be used for classification, compliance with the
insulation criteria will be based on the duct B test descnibed in EN 1366-1)

Oxygen measuring equipment, a single paramagnetic cell analyser, which includes for the gases
to be filtrated, cooled and dried, shall be used, together with appropriate connecting tubes, sensors
and a suitable arrangement for switching between the sensor mounted inside the duct near the
furnace wall (see figure 1) and the sensor located just after the nozzles(see figures 7 and 8). The
90% response time of the complete system should be 20 sec maximum. The accuracy should be
better than

+0.1%.
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5.14° Restraint equipment for applying restraint as for duct B in EN 1366-1.

6 Instrumegtation

6.1 Furnace temperature and pressures: The positions of the furnace thermocouples shall be as shown
in figures 9 - 10,

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

6.2 Measurement of temperature of test specimens; Guidance onr thermocoupies at the point of
penetration of the duct through the wall or floor is shown in figure 11 for a typical penetration detail.
Additional thermocouples T1 shall be located in positions on the outer surface of the fire protection
material to coincide with all joints (inner layer joints as well). Thermocouples T2 shall be used to
determine the mean temperature rise and thermocouples T1, T2 and Ts shall be used for determining
maximum temperatures. Additionat thermocouples should be located at the seal between the duct and the

supporting construction.

6.3 Measurement of gas temperature adjacent to nozzles: The gas temperature adjacent to the nozzles
should be measured with the thermocouples (see 5.9) arranged pointing downwards to allow for draining
moisture with its measuring junction located at the centre line of the each nozzle and at a distance equal
1o twice the diameter of the measuring duct downstrearn from the entrance (o the flow measuring device.
An alternative thermocouple can be used provided it can be shown to have equivalent response time,

6.4 Oxygen measurcments: A sensor manufactured from stainless steel tube, having approximate
dimensions 6mm outside diameter and Smm internal diameter, will be located inside the duct 100mm
upstream from the perforated plate on the centre line of the duct. A second sensor will be located after the

nozzles at a distance of 100mm on the centre line of the connecting box. See figures 7 and 8 for details.
Both sensors will be connected by suitable pipework to a single oxygen measuring instrument.

7 Preparation of test specimens

7.1 Dimensions:

7.1.1 The following shall be the minimum dimensions 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
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7.1.2 The following sizes of ducts shall be tested:
Rectangular ducts: 1000mm wide by 250mm high
Circular ducts: 560mm diameter

Note: Smaller ducts can be tested for specific applications.
7.2 Conditioning

Conditioning of the specimen shall be in accordance with EN1363-1. It is permissible to condition
materials before assembly or on a complete assembly.

8 Test arrangements

8.1 Deuails of test specimens: The test shall be made on a test specimen representative of the complete
duct assembly, including integral or intended insulation on which information is required. Each type of
duct requires a different approach and an attempt shall be made to reproduce the edge conditions and the
method of fixing or support inside and outside the furnace representative of that used in practice. The
distance between hangers or supports shall be representative. Where compensators are used in practice
than they shall be incorporated in the test specimen. In this case the compensator shall be located outside
the furnace approximately 500mm from the perforated plate.

The fire-stopping at the penetration through the supporting construction shall be as intended in practice
following established manuals of good practice for field installation, and shall be specified by the
manufacturer. If the width of the gap for fire-stopping around the duct at the furnace penetration point is
not specified, a width of 50mm shall be used.

Parts of the ducts withip the furnace shall normally be exposed to fire from all sides over their whole
length. Ducts shall only be exposed on less than four sides if this is likely to occur in practice. Where
vertical ducts are not in practice to be fixed to each floor, then the weight of ducts above shall be
reproduced in the tet. The number of storeys and the weight represented shall be stated in the test report.

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

Where the duct passes through an opening in the furnace wall or roof, than the opening shall be of
sufficient dimensions to aliow for the supporting construction to surround all faces of the duct by at least
200mm.

It is important that the supporting construction and furnace roof is well sealed where it contacts the furnace
wall and does not deflect.

8.3 Duct arrangement:

8.3.1 A single duct may be tested in the furnace, or alternatively, two or more ducts may be tested ir; the
same furnace, provided that there is sufficient space to do so, in accordance with the dimensions shown

in figures 1 and 2.
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8.3.2 Ducts shall be arranged as shown in figures 1 and 2. The end of the ducts within the furnace shall
be closed independently of any furnace enclosure by materials and construction similar to the remainder

of the duct.

8.3.3 Venical ducts (sec figure 2) shall be tested standing on the furnace floor and penetrating the furnace
roof slab/supporting construction; the ducts shall be fixed at the furnace roof level as they would be fixed

in practice when penetrating a floor. (As specified by the sponsor)

8.3.4 For horizontal and vertical ducts, the test arrangement shall include at least one joint inside the
furnace and at Jeast one joint outside it. There shall be at least one joint both inside and outside the furnace
in every layer of fire protection material, and in any steel duct. Outside the furnace, there should be a joint
in the outer layer of the fire protection material no further away than 700mm from the supporting
construction but it should not be within 100mm of thermocouples T,. Inside the furnace, the joint in the
outer fayer of fire protection material shall be located at approximately mid-span/mid-height. The distance
between joints and hangers shall not be less than that intended in practice. If the minimum distance has not
been specified, hangers shall be arranged so that the joint at mid-span lies midway between them. Centres
of the hangers should be specified by the manufacturer and shall be representative of practice.

8.3.5 For horizontal ducts, two openings shall be provided, one on each vertical side of the duct inside
the furnace. The openings shall be positioned 500mm from the furmace wall. For vertical ducts two
openings shall be provided, the openings shall be positioned opposite each other and 200mm 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 the cross-section of the duct and have a total opening area of 50% of the cross-
sectional area of the duct. (Each opening will have an area of 25% of the cross sectional area of the duct).

8.3.6 There shall be a clearance of (500 £ 50)mm between the top of the duct and the ceiling, and also
at least 500mm between the underside of the duct and the floor. Similarly, there shall be a clearance of
at least 500mm between the sides of ducts and furnace walls, except in the case of assemblies of ducts as
shown in figures 1 and 2. ’

8.4 Restraint of ducts:

8.4.1 Inside the furnace: Where in practice the duct is fixed at floor levels, then a vertical duct C shall
be fixed where the duct penetrates the floor as specified by the sponsor.

All ducts will be fully restrained in all directions at the furnace wall or floor remote from the penetration
point. Where there is a possibility of the furnace wall moving than the fixings shall be made to be
independent of the furnace structure.

8.4.2 At the penetration point: Where in practice the duct is fixed at floor levels, then a vertical duct C
shall be fixed where the duct penetrates the floor as specified by the sponsor.

8.4.3 Outside the furnace: The horizontal duct is to be restrained outside the furnace. The restraining
point will be located at a position (500 +50)mm from the end of the duct and will provide restraint on
movement in horizontal directions but will allow movement in vertical directions (see figuse 12). The
frame used to apply the restraint shall be rigid and have sufficient strength to resist all horizontal forces.

Vertical ducts will be unrestrained outside the furnace.
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8.5 Perforated plate: The perforated plate shall be located 250mm+.50mm from the external face of the
furnace wall. Provision shall be provided for the plate to be removed if necessary during the pre-test
calibration described in clause 9.2.

9. Pre-test calibration
9.1 Oxygen measuring instrument: The measuring instrument shall be calibrated just prior to the fire test.

9.2 Perforated plate: Switch on the extract fan. Check that both the required differential pressure and
an air velocity of 2m/s are obtained under ambient conditions. Provided the air velocity is within £+ 15%
and the differential pressure is within -+ 1%, then the requirements of this standard are satisfied. However,
if these values cannot be achieved, switch off the fan, remove the perforated plate and as appropriate, drill
additional holes or szal some holes, Replace the perforated plate and repeat the procedure until the
required values have been achieved.

Nore: The initial check on the perforated plate should be undertaken on a duct section provided for the
purpose and not the test specimen where the removal of the plate may create problems

10. Leakage measurement at ambient temperature

10.1 Seal the two openings in the duct that are located inside the furnace.

10.2 Switch on the extract fan, making any fine adjustments so that the differential pressure reading is
within +1% of the prescribed value given in table 1 (column 2) throughout the time over which the
leakage measurements are taken. The pressure level may be selected by the sponsor, alternatively it is
possible to progressively work up from pressure level 1 to pressure level 3, subject to compliance with
12.2.

10.3 Switch on measuring equipment related to the smal! venturi.

10.4 For a period of 5 minutes measure and record the pressure through the small venturi at the selected
pressure level. Where information is required on leakage at other pressure levels, repeat the procedure
described in 10.2 to 10.4. Calculate the zir-flow in accordance with 1ISO 5167/ISO 5221.

10.5 Switch off measuring equipmem and the extraction fan.

10.6 Remove sealing from openings.

11. Fire test

11.1 Switch on extraction fan and make any adjustments to the damper or fan to maintain the differential
pressure at the selected pressure level given in table 1 (column 3).

11.2 JIgnite the furnace and switch on all measuring equipment.
11.3 Throughout the test, maintain the furnace conditions to comply with the requirements of EN 1363-1.

Make any adjustments necessary to maintain the differential pressure readings inside the duct 10 within
1% of the appropriate value given in the third column of table 1 after 5 minutes of the start of the test.
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11.4 Record all temperatures and pressures at the intervals specified in EN 1363-1.

11.5 After the first fifteen minutes of the test, start recording the oxygen measurements, readings being
taken alternatively at the furnace location and then at the nozzle location. Each measurement shall be taken
60 seconds after the previous reading, with the switching over to the other channel taking place
immediately after the previous reading has been taken.

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

11.7 For self supporting ducts only, take measurements around the top and bottom outside surface of the
duct to determine any reduction in cross-section of the duct. These measurements shall be taken at three
locations outside the furnace berween the perforated plaie and the end of the furnace.,

11.8 For protected steel ducts only, as soon as possible after the end of the fire test, remove sufficient of
the apparatus to allow the inside of the tested duct to be observed so that an measurement can be made of
the reduction in cross-section.

11.9 After the fire test re-calibrate the oxygen measuring instrument. If there are any differences between
the calibrated values then the corrected measured values may be interpolated between the two sets of

calibrated values.

11.10 Using the values recorded just prior to switching from one sensor to the other, calculate the leakage
from the O, measurements as follows:

my = Leakage mass flow (kg/s)
Mg, = Mass flow at point G2 near inlet nozzles (kgls)
Cai = Oxygen content of furnace (vol-%)
Coz = Oxygen content measured near inlet nozzle (vol-%)
Puo = Density of dry air at 0°C/1013 hPa (= 1.293 kg/m’)
PL = Density of dry air at 20°C/1013 hPa (= 1.2 kg/m’)
vV, = Leakage volume flow (m"/s)
m = Corr x M, X {Co =Ry

21<¢g,

Corr is determined as follows;

Cotr = Correction factor

L. = minimum stoichiometrical air needed (m*/kg fuel) at standard temperature and pressure
C = carbon content in fuel (kg/kg fuel)

H = hydrogen content in fuel (kg/kg fuel)

S = sulphur content in fuel (kg/kg fuel) .

Ca = Oxygen content measured near inlet nozzle (vol-%)

Corr =

0791, + 1 RSxC
0.79xL., + 1.85xC + (0.21-cg)x52.9xH
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Lo is determined as follows:

L. 8.88xC + 2644 xH + 3.33x S

Vi = m;
P

V,_ shall be used to determine compliance with the leakage criteria stated in 12.3

12 Performance criteria

12.1 General requirements: Under the specified pressure conditions given in table 1, the fire resisting
smoke extraction duct shall satisfy the leakage requirements given in 12.2 and 12.3, maintain its cross-
section within the limits given in 12.3.2 and shall not collapse.

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

Three pressure levels are distinguished for smoke extraction ductwork. In the course of testing smoke
extraction ductwork in accordance with clause 11, the pressure levels defined in table 1 shall be observed.

12.2 Criteria at ambient temperature: Smoke extraction ductwork of all categories intended for
installation outside the enclosed space from which smoke is to be extracted, shall not have a leakage
exceeding 10m3/h per 1m? of total internal surface area of the complete duct (inside and outside the
furnace) when tested in accordance with clause 10,

12.3 Criteria under fire conditions:

12.3.1 General: When tested in accordance with clause 11 smoke extraction ductwork for use in
combination with smoke exhaust fans and which is intended outside the enclosed space from which smoke
is to be extracted, shall comply with the following:

12.3.2 Leakage: The duct shall not have a leakage exceeding 10m?/h per 1m? of internal surface area.
This shall be related to the surface area of the duct from the perforated plate to the end of the duct by the
inlet nozzles.

12.3.3 Integrity: The integrity at the seal/penetration between the duct and the supporting construction
shall be judged in accordance with EN 1363-1.

12.3.4 Reduction in cross-section: The internal dimensions of the smoke extracting ductwork shall not
decrease by more than 10% during the test. This shall be by the measurcments taken in accordance with
11.6 and 11.7. ‘

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

12.3.6 Insulation: Compliance with this will based on the test results from prEN 1366-1.
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Note for CEN TC127: Whilst surface temperatures are measured diring the test, the provision of the
perforated plate may mean that the measured values are not truly representative.
Unnil experience is gained, it cannot be established how significant this affect may
be. If the affect is not significant, it may be possible to ultimately replace the duct
B test in EN 1366-1 by the duct C method.

13 Test report

The test report shall include the following information:

(a) name of testing laboratory;

(b) name of sponsor;

(c) date of test;

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

(e) details of the constuction and conditioning of the test specimens, iﬁcluding detailed information on the

relevant physical and mechanical properties of the materials used, together with drawings illustrating the
essential features and including the number of sides of the test specimens exposed to fire in the furnace;

(f) the method of fixing, support and mounting, as appropriate for the type of specimen, and a description
of the method and materials used to seal the gap between the duct and opening provided in the wall or
floor to accommodate the duct, the details of the supporting construction, where vertical ducts are loaded,
the number of storeys that this represents ;

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

(h) the thermal elongation or shortening of horizontal duct A;

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

furnace temperature

furnace pressure

all surface mounted thermocouple temperatures
volume flow measuring station gas temperatures
volume flow measuring station pressure differential
calculated volume flow rate.

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

(1) any deviations from the full test procedure shall be clearly described

stiffening or internal stiffeners were incorporated.
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14. Direct ficld of application of test results

14.1 General: The rules given in this section are only applicable provided the system has been previously
tested to EN 1366-1, (duct A and B).

14.2 Vertical and horizomal ducts: A test result obtained for horizontal smoke extraction 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 fire resisting smoke
extraction ducts provided the vertical ducts is to the same 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 specified in 7.1.2 is applicable
to all dimensions up to the size tested and to sizes above that subject to the following limits:

Table 2: Applicability of duct size tested to other sizes

Rectangular Rectangular Circular
Width mm Height mm Diameter mm
Duct C
Standard size: 1000 250 560
Up to: 1250 1000 1000
minus: No limit No linit No limit

For ducts tested with smaller sizes than the specified standard sizes, no extrapolation to larger sizes can
be allowed. For sizes larger than the allowable upper limits for extrapolation, no extrapolation rules
covering larger sizes are included in this draft standard. If a circular duct is protected by an independent
rectangular protection system, the internal dimensions of the protection system shall be used to validate
the field of application.

14.4 Pressure difference:

14.4.1 A test result obtained for the differential pressure of 500 Pa(150 Pa fire test conditions) in duct C
is applicable 0 an underpressure and an overpressure up to the same value.

14.4.2 A test result obtained for the differential pressure of 1000 Pa(300 Pa fire test conditions) in duct
C is applicable to an underpressure up 1o the tested underpressure and 1o an overpressure of 500 Pa.

14.4.3 A test result obtained for the differential pressure of 1500 Pa(500 Pa fire test conditions) in duct
C is applicable to an underpressure up to the tested underpressure and to an overpressure of 500 Pa.
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Thickness: 2,5mm

Material: Heat resisting steel

Percentage of Chrom minimum 19%

Percentage of Nickel minimum 1%
NOTE: For d see figure 6 -
Pressure stage 1 2 3
Pressure differential at ambient temperature (Pal | .500 |-1000/| -1500
Pressure differential for pre calibration
at ambient temperature (ses 9.2)(Pa) -180 | -300 | -500
Pressure differential during the fire test (Pa) -150 | -300 | -500
Diameter of hole {mm) 10 10 |10
Number of holes horizontal (piece) g0 37 36
Number of holes vertical (plece) " 1 9
Number of holes (piece) 550 | 407 | 324
Distance rim horizonal e (mm) 15 15 20
Distance rim vertical ¢ {mm) 15 15 20
Mounting hole a separation (mm) 19.8 | 26,9 | 27,4
Mounting hole b separation {mm) 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 - Detail perforated plate for test duct C with
dimensions width x helght = (1000 x 250) mm
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Thickness: 2,5mm

Material: Heat resisting steel
. Percentage of Chrom minimum 19%
Percenta_ge_ og Nickel minimum 11%

Pressure stage 1 2 3
Pressure differential at ambient temperature (Pa) | -500 |-1000|-1500
Pressure differential for pre calibration

at ambient temperature (see 9.2)(Pa) -150 | -300 | -500
Pressure differential during the fire test (Pa) -150 | -300 | -500
Diameter of hole (mm) 10 10 10
Number of holes (piece) 541 | 403 | 319
Distance rim e (mm) 30 35 35
Mounting hole a separation (mm) 20,8 | 22,2 | 27,5
Mounting hole b separation (mm) 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 duct C with

diameter = 560 mm
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the steel sheet duct

b

. Page 18
prEN 1366-8:1996

ceramic felt strip

Installation of the perforated plate into the
duct of fire resisting boards
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Figure 6 - Example of an assembly for the perforated plates
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12 Fan
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Detail see
Figure 8 /\ NG
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20 Inlet nozzle
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Figure 7 - Arrangement of gas-testing probes
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Dimensions in mm
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| Figure 9 - Arrangement of furnace thermocouples in c-se
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Dimensions in mm
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ratio of 1:4 for rectangular ducts
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Figure 10 - Location of furnace thermocouples for ducts In
vertical position (see also figure 1)



'

Page 24
« prEN 1366-8:1996

Furnace

Fire resisting duct
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Construction
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8 T 12

Note

/

Maximum surface on supporting construction
Surface thermocouples for determinig maximum temperature

Surface thermocouples for determining average and
maximum temperature

Minimum of on each side of the duct
Surface thermocouples
Supporting construction and location of

surface thermocouples to fire resisting
ducts that have been testet to duct B

Figure 11 - Location of surface thermocouples
{only for Information)
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Figure 12 - Locaticn of surface thermocouples
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Figure 13 - Location of surface thermocaupies
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i
-
Dimensions in mm

Allows movement in both directions
I

Resists movement In both directions

{Location of measure device for
measuring restraint fq:rcesl

Stiff load
—y cells
Duct l—-

Method of applying and .
measuring restraint )
using two pairs of ;
stiff load cells i
(as example) |
|

: 1

Figure 14 - Restraint of Duct C outside the furnace
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Foreword

This Part of this European Standard has been prepared by Technical Committee CEN/TC127 "Fire safety
in buildings’. The text of the draft Standard was submitted to the formal vote and was approved by CEN
as EN1366-1 on 199X-XX-XX.

This Part of this European Standard has been prepared under a Mandate given to CEN by the Commission
of the European Communities and the 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, either by publication
of an identical text or by endorsement, at the latest by [month] 199X and conflicting national standards
shall be withdrawn at the latest by [month] 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 recommendations.
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Introduction !
|

|

The purpose of this test is 1o measure the ability of a representative duct or ducl assembly that is part of
an air distribution system to resist the spread of fire from one fire comparlmenl to another with fire attack
from inside or outside the duct. It is appl:cable to vertical and horizontal ducts with or without branches,
taking into account joints and exhaust openings, as well as suspension devices and penetration points.

The test measures the length of time for which ducts, of specified dimensions, suspcnded as they would
be in practice, satisfy defined criteria when exposed to fire from (separately) bolh inside and outside the
duct. !

|
All ducts are fully restrained in all directions where they are inside the fumacc!. Outside the furnace, ducts
exposed to fire from the outside are tested unrestrained, while ducts exposed to fire from the inside
(horizontal only) are tested restrained. o
The test takes into account the effect of fire exposure from the outside where 2 300 Pa underpressure is
maintained in the duct as well as the effect of fire entering the ducts in conditions where forced air
movement may ot may not be present by maintaining a velocity of 3m/s.

I
Ducts exposed to fire from the inside are supplied with air in 2 manner which is indicative of the "fan
off” and "fan on" situations which could arise in practice. |

|
Caution |!
The altention of all persons concerned with managing and carrying out this fire resistance test is drawn to
the fact that fire testing may be hazardous and that there is a possibility that to:uc and/or harmful smoke
and gases may be evolved during the test. Mechanical and operational hazards may also arise during the
construction of the test elements or structures, their testing and disposal of lesll residues.

|

An assessment of all potential hazards and risks (o health shall be made and safety precautions shall be
identified and provided. Written safety instructions shall be issued. Appropriate lraining shal] be given to
relevant personnel. Laboratory personnel shalt ensure that they follow wntlenusafety instructions al all
times.

96/540674
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1 Scope

This Part of EN 1366 specifies 2 method for determining the fire resistance of vertical and horizontal
ventilation ducts under standardized fire conditions. The test examines the behaviour of ducts exposed to

fire from the outside (duct A) and fire inside the duct (duct B). This Slandard shall be read in conjunction
with EN 1363-1. i

The informative annex A provides general guidance and gives important biackground information.
|

This European Standard is not applicable to: i
a) ducts whose fire resistance depends on the fire resistance pcrforimancc of a ceiling;
b) ducts containing fire dampers at points where they pass lhrough': fire separations;
¢) doors of inspection openings, unless included in the duct to be xfested;

d) two or three sided ducts;

For evaluation of fire dampers see EN 1366-2.

I
!
¢) fixing of suspension devices to floors or walls, lI
|
[
[
For evaluation of smoke extraction ducts see EN 1366-8. .

2 Normative references :

I

This European Standard incorporates by dated or undated reference, prowsnons from other publications.
These normative references are cited at the appropriate places in the text and the publications are listed
hereafter. For dated references, subsequent amendments to or revisions of any of these publications apply
to this European Standard only when incorporated in it by amendment or lfevision. For undated
references the latest edition of the publication referred to applies. ':

EN 1363 Fire resistance tests Part 1: General requirements
EN 1363 Fire resistance tests Part 2: Allernative and additional procedures
EN 1366 Fire resistance tests tests for service installations Part 2: Dampers
EN 1366 Fire resistance tests lests for service installations Part 8: Smokc extraction ducts
EN 1507 Ventilation for buildings - Ductwork - Rectangular sheet metal air ducts
- Strength and leakage - Requirements and testing i

ISO/IEC  Guide 52 Fire tests - Vocabulary |
ISO 898 Mechanical Properties of fasteners Part 1: Bolts, screws and studs

ISO 5167 Measurement of fluid flow by means of orifice plates, nozzles and venturi tubes inserted in
circular cross-section conduits '

ISO 5221 Air distribution and air diffusion - Rules to melhods of measunng air flow rate in an air
handling ducts

3 Definitions l

For the purposes of this Part of EN 1366, the definitions given in EN 1363 1 and ISO/IEC Guide 52,
together with the following, apply:

96/540674
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3.1 fire resisting duct: A duct used for the distribution or extraction of air aﬁd designed to provide a

degree of fire resistance, |

3.2 suspension devices: The components used for suspending and fixing a du:cl from a floor or

supporting a duct from a wall. :

3.3 supporting construction: The wall, partition or [loor which the duct pas'jscs through in the test,
|

3.4 compensator: A device that is used to prevent damage from the forces gc;neraled by expansion.

[
\
4 Test equipment “

4.1 General

*.
In addition to the test equipment specified in EN 1363-1, and if applicable EN 1363-2, the following is (
required: | '

4.2 Furnace i

This shall be capable of subjecting ventilation ducts to the standard heating and pressure conditions
specified in EN 1363-1 and be suitable for testing ducts in the vertical (see figure 1) or horizontal (see
figure 2) orientation. i

4.3 Fan A ' |

This shall be able to prdducc at the start and throughout the test an underpressure of (300 + 15) Pa within
duct A (see figure 3) and shall be connected cither directly, or by a suitable lc:nglh of flexibie ducting, to
the measuring station described in 4.5.

4.4 Fan B

|
i
|
|
|

This shall be able to produce an air velocity when extracting gas from duct B (see figure 4), of at least

3m/s measured at ambient temperature in the duct before the test. It shall be connected either directly, or

by a suitable length of flexible ducting, 1o the velocity measuring station desca;'ibed in 4.8, The fan shall
be provided with a by-pass vent that can be opened prior to the damper described in 4.7 being shut.

4.5 Volume f{low 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 lengths of pipe, all sized to ISO 5167/ISO 5221. It shall be connected to
the 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 shall be capable of measuring to an acc:uracy of + 5%. Regardless

whether vertical or horizontal ducts are being tested, the volume flow measuring station shall always be
used in a horizontal orientation. |

|
i
|
1

96/540674

EN 1366-1: 199X _



Page 6
EN 1366-1: 199X

4.6 Condensing unit

This shall be installed between the end of duct A and the flow measuring device and shall allow for
drainage. The gas temperature adjacent to the flow measuring device shall be measured by a 2mm
sheathed thcrmocouplc with an insulated hot junction, arranged pointing downwards to allow for draining
moisture. Its measuring junction shall be located at the centre line of the mcasurmg duct and at a distance
equal to twice the diameter of the measuring duct downstream from the ﬂow measuring device. The
temperature measured by this thermocouple shall not exceed 40° C.

4.7 Damper

during evaluation of integrity in the "fan-off™ condition.

This shall be installed between the fan and the velocity measuring station l|o shut off the air flow in duct B
4.8 Velocity measuring station :

This shall determine air velocity in duct B and shall consist of one or two mlel nozzle(s), or other suijtable
device, installed in a straight length of pipe sized to ISO 5167 / 1SO 5221 I connected to the end of both
the vertical and horizontal duct B outside the furnace. [

4.9 Thermocouples !
|
|
Thermocouples for measuring the internal and external temperatures of thc test specimens shall be
provided as described in 9.1. If necessary, a roving thermocouple shall also be provided see 10.2.2.
I
4.10 Equipment for measuring gas pressure

This shall be provided in the furnace and inside duct A.
4.11 Thermal movement measuring device

This shall be provided for measuring expansion/contraction of duct A and :shall have an accuracy of
+ lmm. i
|

4.12 Force measuring device

This shall be provided for measuring forces at the point of applying reslralnl in duct B (sec figure 5).
I

1
5 Test conditions 5

The heating conditions and the furnace aimosphere shall conform to those'gwen in EN 1363-1, or if
applicable, EN 1363-2. i

The furnace pressure shall be controlied 10 (15 £ 3) Pa throughout the lest at the mid-height position of
the ducts.

Details of test conditions within the ducts during the test are given in clau:sc 10.
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6 Test specimen
6.1 Size.

6.1.1 Length

Page 7
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The the minimum lengths of the parts of the test specimen inside and outs:dc the furnace shail be as gwen

in table 1. (see also figures | and 2):

Table 1 Minimum length of test specimen

Orientation Minimum length (m) |
i

Inside furnace Qutside l’ur%nace
I
Horizontal 4.0 2.5 |
|
Vertical 2.0 2.0 |

6.1.2 Cross-section

The standard sizes of ducts given in table 2 shall be tested unless only smaller cross-sections are used in

practice:

Table 2 Cross section of test specimens |

Duct Rectangular Cir;culnr
i
|
width (mm) height (num) diamclgr (tnm)
A 1600+ 10 500110 800: + 10
|
B 1000 10 2501 10 630 + 10

967540674
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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
furnace shall be representative of that used in practice.

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

6.3.2 Minimum 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)mm between the top of the horizontal duct and the ceiling. A
minimum separation of 500 mm shall be provided between the underside of the horizontal duct and the

floor. Similarly, there shall be 2 minimum separation of at least 500mm 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 500mm long length of duct to form a
short branch duct having a cross-section of 250mm x 250mm, 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
intended in practice.

6.3.4 Openings in duct B

Two openings shall be provided, one on each vertical side of the duct inside the furnace. For horizontal
ducts the openings shall be positioned (500 + 25)mm from the furnace wall. For vertical ducts the
openings shall be positioned (200 + 10)mm below the furnace roof (see figure I and 2).

In both vertical and horizontal ducts the openings shall have the same breadth/height ratio as the cross-
scction of the duct and have a total opening area of (50 + 10)% of the cross-sectional area of the duct,
i.e. each opening shall have an area of (25 + 5)% of the 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 one joint outside it.

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

Outside the furnace, the joint in the outer layer of the fire protection material shall be no furtt.er than
700mm from the supporting construction and no nearer than 100mm to thermocouples T,. Inside the
furnace, the joint in the outer layer of fire protection matcrial shall be located at approximately mid-span.
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The distance between joints and suspension devices shall not be less than that intended in practice. If the
minimum distance has not been specified, suspension devices shall be arranged so that the joint at mid-
span lies midway between them. Centres of the suspension devices shall be specified by the manufacturer
and shall be representative of practice.

6.3.6 Joints in vertical ducts
The test configuration shall include at least one joint inside and one joint outside it (see figure 1).:

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

Outside the furnace, the joint in the outer layer of the fire protection material shall be no further than
700mm from the supporting construction and no nearer than 100mm to thermocouples T,. Inside the
furnace, the joint in the outer layer of fire protection material shall be located-at approximately mid-span.
6.3.7 Support for vertical ducts

These shall be supported on the furnace floor and penetrate through the furnace roof slab/supporting
construction {sec figure 1): the ducts shall be fixed at the furnace roof level as they would be fixed in
practice when penetrating a floor. This shall be as specified by the sponsor.

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 Installation of test specimen

7.1 General

The test specimen shall be installed, as far as possible, in a manner representative 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 used in practice
and have fire resistance greater than the required fire resistance of the duct being tested.

Where the duct passes through an opening in the furnace wall or roof, then the opening shall be of
suflicient 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 practice is not known then the standarc
supporting constructions in tables 3 and 4 shall be used.
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Table 3 Standard wall constructions

Type of Thickness Density Test duration
construction mm kg/m’ h
110t 10 2200+ 200 <2
Normal concrete/

masonry 150 £ 10 2200 + 200 >2E 3
175 £+ 10 2200 + 200 >3< 4
110 + 10 650 + 200 <2

Aerated

concrete” 150 + 10 650 + 200 >2< 4

Table 4 Standard floor constructions

Note: Information on standard gypsum board walls, insulated with mineral wool, is given in EN 1366-3.

Type of Thickness Density Test duration
construction mm kg/m’ h
110 + 10 2200 + 200 < 1.5
Normal concrete

150 + 10 2200 + 200 > 15% 3
175 £+ 10 2200 + 200 >3< 4
125 £ 10 650 + 200 < 2

Aerated

concrete" 150 + 10 650 + 200 >25 4

" 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 Inside the furnace

All ducts shall be fully restrained in all directions at the furnace wall or floor remote from the penctration

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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)
7.3.2 At the penetration point

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 furnace

Only horizontal duct B is to be restrained outside the furnace. The restraining point shall be located at a
position (2000 +50)mm 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 furnace.

" 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-stopping at the penetration through the supporting construction shall be as intended in practice. If
the width of the gap for fire-stopping around the duct at the furnace penetration point is not specified, a
width of 50mm 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 remaining height of unsupported ducting.

8 Conditioning

Conditioning of the test construction shall be in accordance with EN 1363-1. Care should be taken to

allow supporting constructions which have a high water content to dry to avoid damage to the specimen o' .
alter its performance.

9 Application of instrumentation

9.1 Thermocouples

9.1.1 Furnace thermocouples

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

9.1.2 Unexposed surface thermocouples

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

Thermocouples T, shall be used to determine the average temperature rise.

9.1.2.3 Maximum temperature rise

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

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

9.1.2.4 Kitchen extract ducts/combustible linings

For kitchen extract ducts or where combustible internal linings are used, four additional thermocouples,
reference T3, shall be fixed inside duct A, at a position of approximately mid-span within the part of the
duct exposed within the furnace. The thermocouples shall be fixed to the inside face of the duct at the
locations 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 devices

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 maximum temperature
rise limits 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 component 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 at a
position 100mm below the roof of the furnace.

10 Test procedure
10.1 Control of conditions to permit assessinent of integrity

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 the 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 B (sec figurc | and 2) to 3m/s. Adjust the fan
during the "fan on" parts of the test to maintain the velocity of (3 + 0.45)m/s.

25 minutes after the start of the test, open the fan by-pass vent and then shut the damper whilst lcaving
the fan running. Allow two minutes for the conditions to stabilise in duct B.
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Make an assessment of integrity of the duct assembly outside the furnace to| be carried out under stable

conditions in the simulated "fan off™ situation for a pcnod of 3 min. Then rc-opcn the damper and close
the by-pass vent. The dampcr shall be opened or shut in not less than 10s and not more than 20s. Check
that velocity of the fan is within the limits defined above.

Repeat this procedure five minute before the completion of every 30 min period of the test. Make

assessments of integrity in the damper open position (fan-on situation) at all other times.

10.2 Test measurements and observations

10.2.1 Integrity

|
I
\
1

10.2.1.1 For ducts A and B including where the ducts pass through the wall or {loor:
\

Evaluate the test specimen for integrity as given in EN 1363-1.
required to assess integrity.

|
L

Table 5 Summary of appropriate integrity eval:ualion

DucT Within Furnace Outside lf- urnace
Duct A Volume flow rate Volume Flow Rate

(Fire outside duct) Cotlori Pad
Opemugs
Flammg

Colton Pad
Duct B Openings
(Fire inside duct) Flaming

10.2.1.2 For duct A only:

| . N
Table 5 summarises the evaluation

Record the pressure differential across the venturi, orifice plate, elc. at not morc than two minute intervals

throughout the test.

}

Calculate the leakage from the recorded pressure differential from the venlun arifice plate, etc. using the

formulae for volume flow rates given in 1SO 5167/1SO 5221.

10.2.2 Insulation

1

Measure the average and maximum temperatures of the unexposed faces of llle test specimens as specified
in EN 1363-1. Usc a roving thermocouple to locate points of high lemperalurc not covered by the fixed

thermocouples.
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10.2.3 Restraint forces and thermal elongation or shortening

Measure and record the restraint force in horizontal duct B on the outer surface (see figure 5) at the point
of application of the restraint outside the furnace. ;

Measure and record the thermal elongation or shortening of horizontal duct A (scc figure 2) at the
penetration point.

I
Measure the restraint forces in duct B using the device described in 4.12. In dIlct 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 create hazards in a building, including, fbr example:

a) deflections; this shall cover the general behaviour of the duct e.g. thc direction in which it is
deflecting. Precise measurements are not required. ,
b} the emissions of smoke from the unexposed face of the duct. This may, for examplc be
attributable to its coverings and/or lining. Only limited observations may be possible in view of
the highly subjective naturc of such observations. i
¢) the time when the suspension or fixing devices can no longer retain a duct in its intended
position or when sections of the duct collapse. - :

I
d) the expansion/contraction of each layer of protection material and lhp duct, at the end of
horizontal duct A. i

I

i

I

10.3 Termination of the test

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

11 Performance criteria i
11.1 Integrity I

. i
Integrity failure shall be deemed (o have occurred if any of the following are OIIJSEWC(I:
a) integrity failure as defined in EN 1363-1, I
b) the volume flow rate measured in duct A exceeds 15 m¥m? hour at III'IormaI temperature and
pressure, related to the internal surface area of the duct inside the furnace.
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11.2 Insulation
11.2.1 General
Insulation failure shall be as defin=d in EN 1363-1.

NOTE: Only thermocouples T, shall be used to determine the average|temperature rise, (see
9.1.2.5).

11.2.2 Kitchen extract and ducts with internal combustible linings only

NOTE: Thermocouples T, shall also be used (o determine the average,and. maximum temperature
rise, (sec 9.1.2.4).

Insulation failure shall be as defined in EN 1363-1. i

|
i

11.3 Smoke Leakage l

|

|

Failure of this criterion shall have occurred if the flow rate in duct A during the test exceeds 10 m*/m*

hour, at normal temperature and pressure, related to the internal surface area of the duct inside the

furnace. |

!
12 Test report :
|

In addition to the items required by EN 1363-1, the following shall also be in;cluded in the test reporl.

a) the number of sides of the test specimens exposed to fire in the furélace;

b) the method of fixing, suppert and mounting, as appropriate for lheilype of test specimen;
c)a descnpuon of the method and materials used to seal the gap belwleen the duct and opening
provided in the wall or floor to accommodate the duct; |

d) the details of the supporting construction and, where vertical ductslarc loaded, the number of
storeys that this represents;

|
e) a graph of the force recorded at the restraint paint in horizontal duct B against time;

|

|

|

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

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

i
i) volume flow measuring station gas lemperatures '
ii) calculated volume flow rate.

h) performance achieved in relation to 11.3.

. . i
i) where steel ducts arc used, the thickness, leakage class to EN 1507, and whether any external
stiffening or internal stiffeners were incorporated. |
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13 Field of direct application of test results |
13.1 Vertical and horizontal ducts
|
A test result obtained for horizontal ducts A and B is applicable 1o horizontal ducts only.

I
A test result obtained for vertical ducts A and B is applicable to vertical ducts without branch.

i
A test on horizontal duct A which includes a branch duct also covers the use of branches on previously
tested vertical ducts. i
I

13.2 Sizes of ducts

A test result obtained for the standard sizes of duct A and duct B specified m tables 1 and 2 is applicable
to all dimensions up to the size tested together with the increases given in table 6.
Table 6 Increase in dimensions permitted under direst application

Rectangular Rectangular Cit:,'cular
width mm height mm diameter mm
|
Duct A + 250 + 500 + 200
f
Duct B + 250 + 750 © 4270

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

I

For ducts tested larger than the allowable upper limits for extrapolation, no exlrapolauon 1o larger sizes
are allowed. !

If an independent protection syslem is used, the internal dimensions of the protection system shall be used

to validate the field of application. |
|

13.3 Pressure difference !

i
13.3.1 A test result obtained for the standard underpressure of 300 Pa in duc:l A is applicable to an

undespressure and an overpressure up to the same value providing that the mlegmy criteria during the
duct B test was satisfied. |

13.3.2 A test result obtained for a higher underpressure (minimum 500 Pa) illn duct A is applicable to an
underpressure and (o an overpressure of 500 Pa providing that the integrity cruena during the duct B test

was satisfied. Where higher overpressures are possible, an additional test may be needed. Guidance is
given in A.5.5. |
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13.4 Height of Vertical Ducls
13.4.1 Ducts supported at each storey
The test results are applicable to any number of storeys provided: !

i) the distance between supporting constructions does not exceed Sm
|

i) limitations on buckling are satisfied (see 13.4.3)
13.4.2 Self loadbearing ducts |

Test results obtained from ducts with additional load are applicable 1o ducl$ with an overall height
corresponding to the load applied in the fire test. Limitations on buckling s|hau 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 buckling'of vertical ducts, the test
results are only applicable to situations where the ratio between the length of the duct exposed in the
compartment to the smallest lateral dimension across the outside face of the duct (or outer diameter) does
not exceed 8:1, unless additional supports are provided. i
In cases where additional supports are provided, the ratio of the distance between the additional supports,
or the distance between the supports and the supporting construction and lo the smallest lateral dimension
across the outside face of the duct (or outer diameter) shall not exceed 8:1.

13.5 Suspension devices for horizontal ducts i

13.5.1 As the test configuration does not allow an assessment of the loadb:earing capacity, the suspension
devices shall be made of steel and be sized such that the calculated stresses!do not exceed the values given
in table 7. |

Table 7 Maximum values of stresses in suspernsion
devices depending on duration of fire resistance.

Maximum stresses (N/mm?)

{

Type of load T
< 60 min >60 <
120 min
Tensile stress in all vertically ‘
orientated components 9 |6
Shearing stress in screws of |
property class 4.6 to ISO 15 10
898-1 !

|
Note: Stress is calculated from supported load only (and ignores assembly .:f.lresses)
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13.5.2 The clongation in mm of the suspension devices of the test ducts can be calculated on the basis of
temperature increases and stress levels. For unprotected steel suspcns:on devnces the temperature used
shall be the maximum furnace temperature. For protected steel suspension devices, the maximum recorded
suspcnsnon device temperature shall be used. The value calculated represents lhe elongation limit for
suspension devices with a greater length than in the test. (For unprotected suspension devices of
approximately 1.5m length an elongation of 40mm can be expected).

13.5.3 The largest distance between suspension devices used in the test constlruction cannot be exceeded.
i

13.5.4 If suspension devices have been used at all joints within the furnace, than suspension devices shail

be located at all joints in practice. i

13.5.5 In cases where the lateral dimension between the outer vertical surl‘at::c of the duct and the centre
line of the suspension device is less than 50mm, the test result shall apply upito 50mm. The lateral
dimension shall not exceed 50mm unless demonstrated by test. |

|
13.5.6 The horizontal loadbearing component of the suspension device syslcrln shall be sized so that the
bending stress does not exceed that applied to the equivalent member in the tést.

i
13.6 Supporting construction 'l

' |

A test result obtained for a fire resisting duct passing through a supporting construction made of masonry,
concrete or partition (without any cavity) is applicable to the same type of supporting construction with a
thickness and density equal to or greater than that of the supporting construction used for the test.
13.7 Steel ducts - i
The test results shall apply to those ducts having lower leakage values prov:ded that the steel duct tested
represents the highest leakage value (class A, EN1507). 'I

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

The applicability of resulls to ducts of lower leakage values only applies when the lower leakage rate is
not achieved by means of combustible seals.
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ANNEX A - INFORMATIVE
GENERAL GUIDANCE
A.l General

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 Volume flow mecasuring 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 dependant on the material used in the test specimen. The use of a
condensing device should exclude the influence of steam.

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. It is for the test laboratory to provide a
condensing device of adequate capacity to meet this requirement.

A.2.2 Extraction fan

A fan which can provide up to 600m’/h air flow, at up to 500°C, and 1000Pa pressure should meet the
requirements given in this European Standard.

A fan for extracting gas from duct B, with a suction capacity of at least twice the velocity in the cross-
section of the duct (required capacity : V, = 3m/s x Im x 0.25m = 0.75m’/s), is sufficient to produce the
required air velocity in the ducts of 3m/s.

It may be necessary to provide a supply of fresh air (dilution air) into the extract fan to enable the hot
gases to be cooled before passing through the fan. Irrespective of this, the fan shall be capable of
extracting gases up to 300°C.

The fan shall be able to provide sufficient gas flow even when deformation of the duct reduces its cross-
sectional 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 determining the fan capacity.

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

A.3 Notes on test specimens
A.3.1 Design
The test specimen should be representative of duct installations in practice.

The cross-section sizes have been selected so as to cover the most common sizes of ducts used in air
distribution systems.
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I
It is recommended that ducts should be tested with compensators where expansnon or contraction is likely
to be significant. This means that joints, suspension and fixing devices, bolts, etc., should be included
and mounted in accordance with the manufacturer’s instructions. The distance separating joints and the
span between supports should be sufficient to enable interpolation within/ a range of other smaller
dimensions to be made.
In some situations, the furnace may be too small Lo reproduce a relevant Iﬁre exposure in a particular duct
assembly. This means that the duct assembly to be used in practice may, ,need to be modified in order 1o
fit it into the furnace.
In most cases the largest ducts are likely to be tested are those which ::an'I be accommedated in the furnace
whilst maintaining the specific velocity in the duct of 3m/s. Unjustifiable extrapolation to ducts restrained
in a different manner, supported 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 WthhIdO not entirely conform in
practice with the conditions represented in the test. Larger cross-secuons.of ducts may be tested provided
any surface of the duct is not closer than 500mm to the furnace walls, ﬂqor or roof.

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

|
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 rcspeclwely outsldc the furnace. These lengths
have been chosen in order to use the fire test furnaces available in most clounlnes.

A.3.1 Thermal elongation, shortening and restraint forces :
|

A.3.1.1 Efflect on supporting constructions

During fire exposure the ducts can expand or shrink due to high temperaturcs. This may cause premature
failure of a non-loadbearing lightweight partition if the duct is fixed to it or butts against it. The
expansion or shrinkage of the duct will apply a force to the supporting construction.

A.3.1.2 Effect on joints, attachments, etc

i
During a fire test, joints, attachment devices and a representative wall or ‘ﬂoor with fire-stopping are
considered as being parts of the duct system being evaluated. Alternative - joints, attachment devices, fire-
stopping, etc., should not be used unless it can be shown that the pcrformance in respect to integrity will
not be worse and that the force on the wall or floor resulting from expansnon or shrinkage will not be
greatet. .

A3.1.3 Restraint |
In some end use situations horizontal ducts, with or without applied firc protection outside the fire
compartment, are subject to rigid constraint against elongation. This may|result from building works c.g.
a wall against which the duct abuts, or because the rest of the duct assembly outside the fire compartment
will itself provide restraint e.g. ducts with short, rigid supports. I|

|
In these situations full restraint is reproduced in duct B, This is provided (2000 S$0)mm from and
ouls:de'lhc furnace and also at the end of the duct inside the furnace. Thq restraint in the lurncce is
provided by either by the furnace wall or by an independent structure, |
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If an independent structure is used that requires the sealed end of the duct to pass through the wall of the
furnace, any seals provided between the duct and the furnace wall for this purpose are not subject to
evaluation against the criteria of integrity or insulation.

A.4 Notes on test conditions
A.d.1 Temperature-time development

If the ventilation ducts are assumed (o be subject to a fully developed fire, the temperature-time curve
according to EN 1363-1 is chosen. For information on other temperature regimes sec EN 1363-2.
A.4.2 Anticipated pressure ranges :

The movement of air in a duct passing through a compariment on fire, and wh:ch has no openings to that
compartment, may create an underpressure on the duct walls which may encouragc the fire to exploit any
cracks which develop in the duct. An underpressurc of (300 £ '15)Pain horizontal duct A has been
chosen as being realistic in this "worst case” sitvation 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.5 Notes on procedure

A.5.1 Air velocity in duct B
The velocity in the duct will be determined by multiplying the velocity recorded in the velocity measuring
station by the cross-sectional area ratio between the measuring station and the duct.

A.5.2 Evaluation of duct in overpressure conditions I,

The method of test does not describe a procedure for evaluating ducts in overpressure conditions. The
field of direct application allows the result of a test to apply up (o an overprcss;ure conditions of 300 Pa. If
in practice, part of a duct system is 1o be subjected to hxghcr overpressure, than an additional evaluation
may be carried out. This may be undertaken by reversing the fan and subjecung an additional duct A

specimen (o the specified overpressure. All other procedures and requirements for duct A shouid be
followed. '

A.5.3 Insulation and integrity '
. i

The procedure includes periods during which the fans are running, interrupted by periods when the "fan

off™ situation is simulated (duct B). The regime is used to enable a check of the insulation and integrity

I,
properties to be made in various typical circumstances, 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 pases within an

insulated duct exposed on the exterior to fire conditions, will rise due both to hcal transfer through the
duct wall and to any failure in integrity.

In the event of a fan continuing to operate, the overpressure from a supply fan will normally exceed the
buoyancy pressure of the fire, preventing fire gases entcring the system; any negative pressure differential
maintained by an cxtraction fan will only serve to assist the evacuation of hot gases to the aumosphere.
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A.6 Notes on performance criteria !

The importance of the various failure criteria of integrity, insulation and leakage may vary according to
whether the duct is a normal ventilation duct or a “kitchen extract” duct as described above. For kitchen
extraction ducts or where internal combustible linings are used additional temperature measuring points
have been specified, together with a criteria of 140°C/180°C, to reduce the possibility of ignition of
combustible materials inside the duct igniting when the duct is exposed to ar:x external fire.
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Dimensions in millimetres
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Figure 5 - Restraint of Duct B outside the furnace
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