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National foreword

This British Standard is the official English language version of EN 1859:2000, 
including amendment A1:2006. It supersedes BS 4543-1:1990 which is 
withdrawn.

The start and finish of text introduced or altered by amendment is indicated in 
the text by tags !". Tags indicating changes to CEN text carry the number 
of the CEN amendment. For example, text altered by CEN amendment A1 is 
indicated in the text by !".

The UK participation in its preparation was entrusted by Technical Committee 
B/506, Chimneys, to Subcommittee B/506/5, Chimneys and their connecting 
flue pipes made of metal, which has the responsibility to: 

A list of organizations represented on this subcommittee can be obtained on 
request to its secretary.

Cross-references

The British Standards which implement international or European 
publications referred to in this document may be found in the BSI Catalogue 
under the section entitled “International Standards Correspondence Index”, or 
by using the “Search” facility of the BSI Electronic Catalogue or of British 
Standards Online.

This publication does not purport to include all the necessary provisions of a 
contract. Users are responsible for its correct application. 

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

— aid enquirers to understand the text;

— present to the responsible international/European committee any 
enquiries on the interpretation, or proposals for change, and keep UK 
interests informed;

— monitor related international and European developments and 
promulgate them in the UK.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,  
pages 2 to 60, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the 
document was last issued.

Amendments issued since publication

Amd. No. Date Comments

16448 31 August 2006 See national foreword
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&217(176

)RUHZRUG �

� 6FRSH �

� 1RUPDWLYH�UHIHUHQFHV �

� 'HILQLWLRQV �

� 7HVW�PHWKRGV�IRU�PHWDO�FKLPQH\�SURGXFWV �

��� &RPSUHVVLYH�VWUHQJWK �
��� 7HQVLOH�VWUHQJWK �
��� /DWHUDO�VWUHQJWK �
��� *DV�WLJKWQHVV �
��� 7KHUPDO�SHUIRUPDQFH�WHVW �
��� 7KHUPDO�UHVLVWDQFH ��
��� :DWHU�YDSRXU�GLIIXVLRQ�UHVLVWDQFH ��
��� &RQGHQVDWH�UHVLVWDQFH�WHVW ��
��� 5DLQZDWHU�UHVLVWDQFH ��
���� 7HUPLQDO�IORZ�UHVLVWDQFH ��
���� $HURG\QDPLF�EHKDYLRXU�RI�WHUPLQDO�XQGHU�ZLQG�FRQGLWLRQV ��
���� )ORZ�UHVLVWDQFH�RI�ILWWLQJV ��

� 7HVW�UHSRUW ��

$11(;�$��QRUPDWLYH���0HWKRG�IRU�PHDVXULQJ�DPELHQW�WHPSHUDWXUH ��

$11(;�%��QRUPDWLYH���0HWKRG�IRU�KRW�JDV�WHPSHUDWXUH�PHDVXUHPHQWV ��

$11(;�&��QRUPDWLYH���0HWKRG�IRU�PHWDO�VXUIDFH�WHPSHUDWXUH�PHDVXUHPHQWV ��

$11(;�'��QRUPDWLYH���0HWKRG�IRU�FRPEXVWLEOH�ZRRG�VXUIDFH
WHPSHUDWXUH�PHDVXUHPHQWV ��

$11(;�(��QRUPDWLYH���/RFDWLRQV�RI�WKHUPRFRXSOHV�IRU�VXUIDFH
WHPSHUDWXUH�PHDVXUHPHQWV ��

$11(;�)��QRUPDWLYH���6LPSOLILHG�FDOFXODWLRQ�RI�WKHUPDO�UHVLVWDQFH�IRU�FLUFXODU�IOXHV ��

$11(;�*��QRUPDWLYH���)LQLWH�GLIIHUHQFH�HTXDWLRQ�RI�WKHUPDO
UHVLVWDQFH�IRU�FLUFXODU�IOXHV ��

$11(;�+��LQIRUPDWLYH���0HWKRG�IRU�DSSO\LQJ�DQ�HYHQO\�GLVWULEXWHG�ORDG��KRUL]RQWDO� ��

$11(;�,��LQIRUPDWLYH���3RVVLEOH�WHVW�VHTXHQFH ��

$11(;�-��LQIRUPDWLYH���7HFKQLTXHV�IRU�IOXH�JDV�YROXPH�IORZ�PHDVXUHPHQWV ��
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)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�&(1�7&�����
&KLPQH\V��WKH�VHFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�81,�

7KLV�(XURSHDQ�6WDQGDUG�VKDOO�EH�JLYHQ�WKH�VWDWXV�RI�D�QDWLRQDO�VWDQGDUG��HLWKHU�E\
SXEOLFDWLRQ�RI�DQ�LGHQWLFDO�WH[W�RU�E\�HQGRUVHPHQW��DW�WKH�ODWHVW�E\�-XO\�������DQG�FRQIOLFWLQJ
QDWLRQDO�VWDQGDUGV�VKDOO�EH�ZLWKGUDZQ�DW�WKH�ODWHVW�E\�-XO\������

7KLV�(XURSHDQ�6WDQGDUG�VKRXOG�EH�UHDG�LQ�FRQMXQFWLRQ�ZLWK�WKH�JHQHUDO�UHTXLUHPHQWV�GHILQHG�LQ
(1�������WKH�SURGXFWV�UHTXLUHPHQWV�GHILQHG�LQ�SU(1��������DQG�SU(1��������DQG�WKH�JHQHUDO
WHVW�PHWKRGV�GHILQHG�LQ�:,��������ZKLFK�PD\�RIIHU�D�VXLWDEOH�DOWHUQDWLYH�WR�WKRVH�LQ�WKLV
GRFXPHQW��$WWHQWLRQ�LV�DOVR�GUDZQ�WR�RWKHU�PDWHULDO�UHODWHG�(XURSHDQ�6WDQGDUGV�GHYHORSHG�E\
&(1�7&�����

$FFRUGLQJ�WR�WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV��WKH�QDWLRQDO�VWDQGDUGV�RUJDQL]DWLRQV
RI�WKH�IROORZLQJ�FRXQWULHV�DUH�ERXQG�WR�LPSOHPHQW�WKLV�(XURSHDQ�6WDQGDUG��$XVWULD��%HOJLXP�
&]HFK�5HSXEOLF��'HQPDUN��)LQODQG��)UDQFH��*HUPDQ\��*UHHFH��,FHODQG��,UHODQG��,WDO\�
/X[HPERXUJ��1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ��6ZHGHQ��6ZLW]HUODQG�DQG�WKH�8QLWHG
.LQJGRP�
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Foreword to amendment A1 

According to the CEN/CENELEC Internal Regulations, the national standards organizations 
of the following countries are bound to implement this European Standard: Austria, 
Belgium, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, 
Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, 
Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, 
Switzerland and United Kingdom. 

This Amendment to the European Standard EN 1859:2000 shall be given the status of a 
national standard, either by publication of an identical text or by endorsement, at the latest 
by December 2006, and conflicting national standards shall be withdrawn at the latest by 
December 2006. 

This document (EN 1859:2000/A1:2006) has been prepared by Technical Committee 
CEN/TC  166 “Chimneys”, the secretariat of which is held by UNI. 
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� 6FRSH

7KLV�(XURSHDQ�6WDQGDUG�GHVFULEHV�WHVW�PHWKRGV�IRU�PHWDO�FKLPQH\�SURGXFWV�

� 1RUPDWLYH�UHIHUHQFHV

7KLV� (XURSHDQ� 6WDQGDUG� LQFRUSRUDWHV� E\� GDWHG� RU� XQGDWHG� UHIHUHQFH� SURYLVLRQV� IURP� RWKHU
SXEOLFDWLRQV��7KHVH�QRUPDWLYH�UHIHUHQFHV�DUH�FLWHG�DW�WKH�DSSURSULDWH�SODFHV�LQ�WKH�WH[W�DQG�WKH
SXEOLFDWLRQV�DUH�OLVWHG�KHUHDIWHU��)RU�GDWHG�UHIHUHQFHV�VXEVHTXHQW�DPHQGPHQWV�WR�RU�UHYLVLRQV
RI�DQ\�RI� WKHVH�SXEOLFDWLRQV�DSSO\� WR� WKLV�(XURSHDQ�6WDQGDUG�RQO\�ZKHQ� LQFRUSRUDWHG� LQ� LW�E\
DPHQGPHQW�RU�UHYLVLRQ��)RU�XQGDWHG�UHIHUHQFHV�WKH�ODWHVW�HGLWLRQ�RI�WKH�SXEOLFDWLRQ�UHIHUUHG�WR
DSSOLHV�

(1������ &KLPQH\V���*HQHUDO�UHTXLUHPHQWV�

(1������� 'HJUHHV�RI�SURWHFWLRQ�SURYLGHG�E\�HQFORVXUHV��,3�&RGH��

SU(1�������� &KLPQH\V� �� 5HTXLUHPHQWV� IRU� PHWDO� FKLPQH\V� �� 3DUW� ��� 6\VWHP� FKLPQH\
SURGXFWV�

SU(1�������� &KLPQH\V� �� 5HTXLUHPHQWV� IRU� PHWDO� FKLPQH\V� �� 3DUW� ��� 0HWDO� OLQHUV� DQG
FRQQHFWLQJ�IOXH�SLSH�SURGXFWV�

(1������������ (QYLURPHQWDO� WHVWLQJ��7HVW�PHWKRGV��7HVW�)H�DQG�JXLGDQFH��9LEUDWLRQ�� �6LQH�
EHDW�PHWKRG�

,62������ 0HDVXUHPHQW�RI�IOXLG�IORZ�LQ�FORVHG�FRQGXLWV��9HORFLW\�DUHD�PHWKRG�XVLQJ�3LWRW
VWDWLF�WXEHV�

� 'HILQLWLRQV

)RU�WKH�SXUSRVHV�RI�WKLV�VWDQGDUG��WKH�GHILQLWLRQV�JLYHQ�LQ�(1������DQG��SU(1��������DSSO\�

� 7HVW�PHWKRGV�IRU�PHWDO�FKLPQH\�SURGXFWV

��� &RPSUHVVLYH�VWUHQJWK

����� )LWWLQJ

������� 7HVW�DVVHPEO\

$VVHPEOH� WKH� ILWWLQJ� DFFRUGLQJ� WR� WKH� PDQXIDFWXUHU¶V� LQVWDOODWLRQ� LQVWUXFWLRQV� EHWZHHQ� WZR
DGDSWRUV�LQFOXGLQJ�RQH�FKLPQH\�VHFWLRQ��VHH�)LJXUH��D���7KH�DGDSWRUV�VKDOO�EH�VXSSOLHG�E\�WKH
FKLPQH\�PDQXIDFWXUHU�DQG�VKDOO�WUDQVIHU�WKH�WHVW�ORDG�LQ�WKH�XVXDO�ZD\�WR�WKH�ORDG�EHDULQJ�ZDOO
RI�WKH�WHVW�FRPSRQHQWV�DV�LW�LV�GRQH�LQ�WKH�LQVWDOODWLRQ��7KH�WHVW�ORDG�VKDOO�EH�WUDQVIHUUHG�WR�WKH
WHVW�FRPSRQHQWV�E\�PHDQV�RI�D�SLYRWHG�SODWH�

© BSI 2006
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������� 3URFHGXUH�DQG�UHVXOWV

,QFUHDVH�WKH�WHVW�ORDG�RQ�WKH�FRPSRQHQWV�ZLWKRXW�VKRFN�XS�WR�IRXU�WLPHV�WKH�GHVLJQ�ORDG�ZKHUH
WKH� IOXH� OLQHU� LV� ORDG�EHDULQJ�RU� WKUHH� WLPHV� WKH�GHVLJQ� ORDG�ZKHUH� WKH� IOXH� OLQHU� LV� QRQ� ORDG
EHDULQJ��7KH� ORDG� VKDOO� EH�PHDVXUHG� WR� DQ�DFFXUDF\� RI� ����RI� WKH� GHVLJQ� ORDG��5HFRUG� WKH
UHVXOW�

:KHUH�WKH�GHVLJQ� ORDG�LV�XQNQRZQ�� LQFUHDVH�WKH�WHVW� ORDG�XQLIRUPO\�DQG�UHFRUG�WKH�UHVXOWV�WR
DOORZ�WKH�SRLQW�RI� IDLOXUH� WR�EH�GHWHFWHG��)DLOXUH� LV�GHHPHG� WR�KDYH�RFFXUUHG�ZKHQ� WKH� ILWWLQJ
FDQQRW�VXVWDLQ�D�IXUWKHU�LQFUHDVH�LQ�ORDG�

8VH�WKH�PLQLPXP�YDOXH�IURP�WKUHH�IDLOXUH�ORDGV�WR�GHWHUPLQH�WKH�GHVLJQ�ORDG�

����� &KLPQH\�VXSSRUW

������� 7HVW�DVVHPEO\

,QVWDOO�WKH�FKLPQH\�VXSSRUW�DFFRUGLQJ�WR�WKH�PDQXIDFWXUHU¶V�LQVWDOODWLRQ�LQVWUXFWLRQV��$SSO\�WKH
WHVW� ORDG� WR� WKH�FKLPQH\�VXSSRUW� WKURXJK�D�FKLPQH\�VHFWLRQ�DQG�DQ�DGDSWRU� �VHH�)LJXUH��E��
7KH�DGDSWRU�VKDOO�EH�VXSSOLHG�E\�WKH�FKLPQH\�PDQXIDFWXUHU�DQG�VKDOO�WUDQVIHU�WKH�WHVW�ORDG�LQ
WKH� XVXDO� ZD\� WR� WKH� ORDG� EHDULQJ� ZDOO� RI� WKH� FKLPQH\� VHFWLRQV�� 7KH� WHVW� ORDG� VKDOO� EH
WUDQVIHUUHG�WR�WKH�WHVW�FRPSRQHQW�E\�PHDQV�RI�D�SLYRWHG�SODWH�

������� 3URFHGXUH�DQG�UHVXOWV

,QFUHDVH�WKH�WHVW�ORDG�XS�WR�WKH�GHVLJQ�ORDG�ZLWKRXW�VKRFN��5HFRUG�WKH�PD[LPXP�GLVSODFHPHQW
RI�WKH�FKLPQH\��0HDVXUH�WKH�GLVSODFHPHQW�WR�DQ�DFFXUDF\�RI�����PP�

)XUWKHU�LQFUHDVH�WKH�ORDG�XS�WR�WKUHH�WLPHV�WKH�GHVLJQ�ORDG��5HFRUG�WKH�UHVXOWV�

0HDVXUH�WKH�ORDG�WR�DQ�DFFXUDF\�RI�����RI�WKH�GHVLJQ�ORDG�

:KHUH�WKH�GHVLJQ�ORDG�LV�XQNQRZQ��LQFUHDVH�WKH�ORDG�XQLIRUPO\�DQG�UHFRUG�WKH�UHVXOWV�WR�DOORZ
WKH�SRLQW�RI�IDLOXUH�WR�EH�GHWHFWHG��)DLOXUH�LV�GHHPHG�WR�KDYH�RFFXUUHG�ZKHQ�WKH�VXSSRUW�FDQQRW
VXVWDLQ�D�IXUWKHU�LQFUHDVH�LQ�ORDG�

5HFRUG�WKH�GLVSODFHPHQW�GXULQJ�WKH� ORDG�LQFUHDVH��8VH�WKH�PLQLPXP�YDOXH�IURP�WKUHH�IDLOXUH
ORDGV�WR�GHWHUPLQH�WKH�GHVLJQ�ORDG�

��� 7HQVLOH�VWUHQJWK

����� 7HVW�DVVHPEO\

,QVWDOO�WKH�FKLPQH\�VHFWLRQV�DFFRUGLQJ�WR�WKH�PDQXIDFWXUHU¶V�LQVWDOODWLRQ�LQVWUXFWLRQV��$SSO\�WKH
WHVW� ORDG� WKURXJK�DQ�DGDSWRU� �VHH�)LJXUH��F���7KH�DGDSWRU�VKDOO� EH�VXSSOLHG�E\� WKH�FKLPQH\
PDQXIDFWXUHU�DQG�VKDOO� WUDQVIHU� WKH� WHVW� ORDG� LQ� WKH�XVXDO�ZD\� WR� WKH� ORDG�EHDULQJ�ZDOO�RI� WKH
FKLPQH\�VHFWLRQV�

© BSI 2006
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����� 7HVW�SURFHGXUH�DQG�UHVXOWV

,QFUHDVH�WKH�WHVW�ORDG�RQ�WKH�FRPSRQHQWV�ZLWKRXW�VKRFN�XS�WR�����WLPHV�WKH�GHVLJQ�ORDG��7KH
ORDG�VKDOO�EH�PHDVXUHG�WR�DQ�DFFXUDF\�RI�����RI�WKH�GHVLJQ�ORDG��5HFRUG�WKH�UHVXOW�

:KHUH�WKH�GHVLJQ� ORDG�LV�XQNQRZQ�� LQFUHDVH�WKH�WHVW� ORDG�XQLIRUPO\�DQG�UHFRUG�WKH�UHVXOWV�WR
DOORZ�WKH�SRLQW�RI� IDLOXUH� WR�EH�GHWHFWHG��)DLOXUH� LV�GHHPHG� WR�KDYH�RFFXUUHG�ZKHQ� WKH� ILWWLQJ
FDQQRW�VXVWDLQ�D�IXUWKHU�LQFUHDVH�LQ�ORDG�

8VH�WKH�PLQLPXP�YDOXH�IURP�WKUHH�IDLOXUH�ORDGV�WR�GHWHUPLQH�WKH�GHVLJQ�ORDG�

��� /DWHUDO�VWUHQJWK

����� )LWWLQJV�LQ�QRQ�YHUWLFDO�RULHQWDWLRQ

������� 7HVW�DVVHPEO\

,QVWDOO� WKH�FKLPQH\�ILWWLQJV�DQG�VXSSRUWV�DW� WKH�PD[LPXP�DQJOH� IURP�YHUWLFDO�DFFRUGLQJ�WR� WKH
PDQXIDFWXUHU¶V� LQVWDOODWLRQ� LQVWUXFWLRQV�XVLQJ�DGGLWLRQDO�YHUWLFDO�VXSSRUWV�WR� LQVWDOO� WKH�VHFWLRQV
ZLWKRXW�GHIOHFWLRQ��VHH�)LJXUH����

������� 3URFHGXUH�DQG�UHVXOWV

5HPRYH� WKH� DGGLWLRQDO� YHUWLFDO� VXSSRUWV�� 5HFRUG� WKH�PD[LPXP� GHIOHFWLRQ� WR� DQ� DFFXUDF\� RI
����PP�

����� :LQG�ORDG

������� 7HVW�DVVHPEO\

,QVWDOO� WKH�FKLPQH\�FRPSRQHQWV�DFFRUGLQJ� WR� WKH�PDQXIDFWXUHU¶V� LQVWDOODWLRQ� LQVWUXFWLRQV��8VH
WKH� WHVW� DVVHPEO\� FRQVLVWLQJ� RI� WKH� PDQXIDFWXUHU¶V� GHFODUHG� IUHHVWDQGLQJ� FRPSRQHQWV� DQG
IXUWKHU�FKLPQH\�VHFWLRQV�XS�WR�WKH�PDQXIDFWXUHU¶V�PD[LPXP�GHFODUHG�ODWHUDO�VXSSRUW�VHSDUDWLRQ
GLVWDQFH�EHWZHHQ�WKH�VXSSRUWV��DQG�RQFH�DJDLQ�WKH�VDPH�GLVWDQFH�XS�WR�DQ�DQFKRU�SRLQW��VHH
)LJXUH����

������� 3URFHGXUH�DQG�UHVXOWV

$SSO\�DQ�HYHQO\�GLVWULEXWHG�WHVW�ORDG�LQFUHDVHG�XQLIRUPO\�XS�WR�����N1�P����������

127(�� $� PHWKRG� IRU� DSSO\LQJ� DQ� HYHQO\� GLVWULEXWHG� ORDG� LV� GHVFULEHG� LQ� LQIRUPDWLYH
$QQH[�+��2WKHU�PHWKRGV�XVLQJ�D�YHUWLFDO�DVVHPEO\�PD\�DOVR�EH�XVHG�

$SSO\�WKH�WHVW�ORDG�WR�WKRVH�FRPSRQHQWV�GHFODUHG�E\�WKH�PDQXIDFWXUHU�IRU�H[WHUQDO�XVH��H[FHSW
�����RI�WKH�ODVW�ODWHUDOO\�VXSSRUWHG�VHFWLRQ�RI�WKH�WHVW�DVVHPEO\�

$SSO\�WKH�WHVW�ORDG�E\�D�QXPEHU�RI�LQGLYLGXDO�HYHQO\�GLVWULEXWHG�ORDGV�HTXDOO\�VSDFHG�IURP�WKH
IUHHVWDQGLQJ�HQG�DW�QRW�PRUH�WKDQ��������������P�LQWHUYDOV��7KH�LQGLYLGXDO�ORDGV�VKDOO�QRW�YDU\
E\�PRUH�WKDQ������5HFRUG�WKH�UHVXOWV�
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��� *DV�WLJKWQHVV

����� 7HVW�DVVHPEO\

&RQVWUXFW�WKH�WHVW�DVVHPEO\�DV�GHVFULEHG�LQ������6HDO�WKH�WHVW�DVVHPEO\�FKLPQH\�IOXH�RXWOHW�ZLWK
DQ�DLU�WLJKW�VHDO��8VH�DGDSWRUV�VXSSOLHG�E\�WKH�PDQXIDFWXUHU�LQ�RUGHU�WR�HQVXUH�WKDW�WKH�FKLPQH\
LQOHW�DQG�RXWOHW�DUH�FORVHG�LQ�D�W\SLFDO�PDQQHU��&RQQHFW�D�SRVLWLYH�SUHVVXUH�DLU�VXSSO\�DQG�IORZ
PHWHU�WR�WKH�WHVW�FKLPQH\�IOXH�LQOHW�ZLWK�DSSURSULDWH�DLU�WLJKW�VHDOV��&RQQHFW�D�PDQRPHWHU�WR�WKH
IOXH�RI�WKH�WHVW�DVVHPEO\��VHH�)LJXUH����

����� 3URFHGXUH�DQG�UHVXOWV

7KH�WHVW�VKDOO�EH�FDUULHG�RXW�DW�DPELHQW�WHPSHUDWXUH�

'HOLYHU� DLU� IURP� WKH� DLU� VXSSO\� WR� WKH� IOXH� DW� D� UDWH� QHFHVVDU\� WR� DFKLHYH� DQG� PDLQWDLQ� WKH
UHTXLUHG�WHVW�SUHVVXUH�JLYHQ�LQ�7DEOH���RI�SU(1��������

0HDVXUH�WKH�WHVW�SUHVVXUH�DQG�WKH�DLU�IORZ�UDWH��ERWK�WR�DQ�DFFXUDF\�RI���������

5HFRUG�WKH�DLU�IORZ�UDWH�

��� 7KHUPDO�SHUIRUPDQFH�WHVW

����� $SSDUDWXV

������� 7HVW�DVVHPEO\

������� 7HVW�VWUXFWXUH

�����������*HQHUDO

&RQVWUXFW�D�WHVW�VWUXFWXUH�FRQVLVWLQJ�RI�WZR�ZDOOV�DW�ULJKW�DQJOHV�DQG�WZR�IORRUV�WKURXJK�ZKLFK
WKH�WHVW�FKLPQH\�SDVVHV��RI�FRQVWUXFWLRQ�DV�GHVFULEHG�LQ�����������DQG�����������RU�RI�HTXLYDOHQW
WKHUPDO� FKDUDFWHULVWLFV� DQG� GLPHQVLRQV�� ZLWK� WKH� DUHD� EHORZ� WKH� ILUVW� IORRU� GHVLJQDWHG� DV
=RQH�$��WKH�DUHD�EHWZHHQ�WKH�ILUVW�IORRU�DQG�VHFRQG�IORRU�DV�=RQH�%��DQG�WKH�DUHD�DERYH�WKH
VHFRQG� IORRU� DV� =RQH� &�� DV� VKRZQ� LQ� )LJXUH� ��� 7KH� ZDOO�IORRU� LQWHUIDFH� VKDOO� EH� ILWWHG� ZLWK
QRPLQDOO\����PP�[�����PP�VNLUWLQJ�ERDUG��7KH�YHUWLFDO�GLVWDQFH�EHWZHHQ�WKH�IORRU�DQG�FHLOLQJ�LQ
=RQH�%�VKDOO�EH��������������PP��7KH�KHLJKW�RI�WKH�FKLPQH\�SURWUXGLQJ�LQWR�=RQH�&�VKDOO�QRW�EH
OHVV�WKDQ�����PP��7LPEHUV�VKDOO�KDYH�D�GLPHQVLRQDO�WROHUDQFH�RI�����PP�

© BSI 2006

Construct  

- an open room outlet test assembly consisting of the test chimney in the test structure. 

The chimney shall be tested according to Figure 5. 

NOTE Figure 6 shows the arrangement for testing off-sets. 

Alternatively, 

7KH�WHVW�DVVHPEO\�VKDOO�FRPSULVH�D�WHVW�VWUXFWXUH��VHH�����������D�WHVW�FKLPQH\��VHH�����������D
KRW�JDV�FRQQHFWLQJ�SLSH��VHH�����������DQG�PHDVXULQJ�HTXLSPHQW��VHH����������

- a recirculating hot gas test assembly (see Figure 7) containing the test chimney in the test structure 
in one arm of the assembly and having interconnecting tubes so that heated air can pass around the 
test assembly. "

!
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�����������:DOOV

&RQVWUXFW�ZDOOV�FRQVLVWLQJ�RI�QRPLQDO�GLPHQVLRQ����PP�[����PP�WKLFN�WLPEHUV�LQ�D�IUDPHZRUN
�VHH�)LJXUH����IDFHG�RQ�HDFK�VLGH�ZLWK�RQH�OD\HU�RI�QRPLQDOO\�����PP�WKLFN�SO\ZRRG�WR�JLYH�D
WRWDO� WKLFNQHVV�RI�����PP� LQVXODWHG� LQ� WKH� YRLGV�ZLWK�PLQHUDO� ILEUH� LQVXODQW� KDYLQJ�D� WKHUPDO
FRQGXFWLYLW\� RI� �������:�P�.� DW� ����&�� ZLWK� D� GHQVLW\� RI� ���� NJ�P��� 7KH� ZDOOV� VKDOO� H[WHQG
������PP�

�����������)ORRUV

&RQVWUXFW� IORRULQJ�IUDPHZRUN�RI�QRPLQDO�GLPHQVLRQ����PP�[�����PP�WLPEHUV�DW� WKH�ILUVW� IORRU
OHYHO� DQG�QRPLQDO� GLPHQVLRQ� ���PP�[�����PP� WLPEHUV� DW� WKH� VHFRQG� IORRU� OHYHO� IRUPLQJ� DQ
RSHQLQJ�WKDW�HQDEOHV�WKH�WHVW�FKLPQH\�WR�EH�HUHFWHG�VR�WKDW�DOO�SDUWV�RI�WKH�WHVW�VWUXFWXUH�DUH�DW
WKH�PDQXIDFWXUHU¶V�VSHFLILHG�FOHDUDQFH�;�PP�IURP�WKH�FKLPQH\�ILWWLQJV��VHH�)LJXUH����FRYHUHG
ZLWK�RQH�WKLFNQHVV�RI�QRPLQDO�GLPHQVLRQ����PP�ERDUGLQJ�IRU� WKH�IORRUV�DQG�RQH�WKLFNQHVV�RI
QRPLQDO�GLPHQVLRQ����PP�SO\ZRRG�IRU�WKH�FHLOLQJV��H[FHSW�IRU�WKH�VHFRQG�IORRU�FHLOLQJ��H[SRVHG
WRS��� DQG� WKH� VSDFHV�EHWZHHQ� WKH� WLPEHUV� ILOOHG�ZLWK� ����PP� WKLFN�PLQHUDO�ZRRO� VODE�ZLWK� D
WKHUPDO�FRQGXFWLYLW\�RI�������:�P�.�DW�����&��ZLWK�D�GHQVLW\�RI�����NJ�P��

������� 7HVW�FKLPQH\

&RQVWUXFW�WKH�WHVW�FKLPQH\�XVLQJ�WKH�FRPSRQHQWV�PDWHULDOV�DQG�FRQVWUXFWLRQ�UHSUHVHQWLQJ�WKH
PDQXIDFWXUHU¶V�SURGXFW�UDQJH��LQFOXGLQJ�D�WHUPLQDWLRQ��DQG��LI�LQFRUSRUDWHG��MRLQWV��$VVHPEOH�WKH
FKLPQH\� LQ�DFFRUGDQFH�ZLWK� WKH�PDQXIDFWXUHU
V� LQVWDOODWLRQ� LQVWUXFWLRQV�� LQFOXGLQJ� ILUHVWRSV�RU
ILUHVWRSV�DQG�VSDFHUV�WR�D�KHLJKW�RI�QRW�OHVV�WKDQ������P��LQFOXGLQJ�EDVH�VXSSRUW�FRPSRQHQWV��LI
XVHG�

,QFOXGH� DQ\� ILQLVKLQJ� �H�J�� QRQ�FRPEXVWLEOH� HQFORVXUHV� RU� FODGGLQJV�� VSHFLILHG� LQ� WKH
PDQXIDFWXUHU¶V�LQVWUXFWLRQV�

������� +RW�JDV�FRQQHFWLQJ�SLSH

&RQVWUXFW�D�SXUSRVH�PDGH�LQVXODWHG�VWUDLJKW�IOXH�SLSH�KDYLQJ�DQ�LQWHUQDO�GLDPHWHU�HTXDO�WR�WKDW
RI� WKH� IOXH�RI� WKH� WHVW�FKLPQH\�RI�D� OHQJWK�RI�DSSUR[LPDWHO\� VHYHQ�GLDPHWHUV� ��'��PHDVXUHG
IURP� WKH� FHQWUH� OLQH� RI� WKH� IOXH� JDV� JHQHUDWRU� WR� WKH� HQWU\� WR� WKH� WHVW� FKLPQH\�� LQVXODWHG� WR
SURYLGH� D� WKHUPDO� UHVLVWDQFH� YDOXH� RI� QRW� OHVV� WKDQ� WKDW� HTXLYDOHQW� WR� ��� �PP� WKLFNQHVV� RI
PDWHULDO�KDYLQJ�D�WKHUPDO�FRQGXFWLYLW\�RI�������:�P�.���������:�P�.�DW������&�

127(��7KLV�LWHP�VKRXOG�EH�VXSSOLHG�E\�WKH�FKLPQH\�PDQXIDFWXUHU�

������� 0HDVXULQJ�HTXLSPHQW�DQG�LWV�ORFDWLRQ

�����������$PELHQW�WHPSHUDWXUH

0HDVXUH� DPELHQW� DLU� WHPSHUDWXUH� ZLWK� DQ� DFFXUDF\� RI� �������&�� LQ� =RQH� $� DW� D� SRVLWLRQ
����PP�����PP�EHORZ�WKH�FHLOLQJ�DQG�LQ�DOO�RWKHU�]RQHV�����PP�����PP�DERYH�WKH�IORRU�

:KHQ� WHVWLQJ� D� QRQ�HQFORVHG� FKLPQH\�� SODFH� DGGLWLRQDO� DPELHQW�PHDVXULQJ� SRLQWV� DW� OHYHOV
FRUUHVSRQGLQJ�WR�WKH�RXWHU�VXUIDFH�WHPSHUDWXUH�PHDVXUHPHQWV�

7KH�PHWKRG�LV�GHVFULEHG�LQ�QRUPDWLYH�$QQH[�$�

© BSI 2006
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�����������+RW�JDV�WHPSHUDWXUH

0HDVXUH�WKH�KRW�JDV�WHPSHUDWXUH�ZLWK�DQ�DFFXUDF\�RI������&�IRU�KRW�JDV�WHPSHUDWXUHV�OHVV�WKDQ
RU�HTXDO� WR������&�DQG���������� IRU�KRW�JDV� WHPSHUDWXUHV�JUHDWHU� WKDQ������&�DW� D�SRVLWLRQ
���PP�����PP�EHIRUH�WKH�LQOHW�WR�WKH�WHVW�FKLPQH\�DQG�DW�D�SRLQW�LQ�WKH�FURVV�VHFWLRQ�FRLQFLGHQW
ZLWK�WKH�KLJKHVW�WHPSHUDWXUH�SRVLWLRQ�

7KH�PHWKRG�LV�GHVFULEHG�LQ�QRUPDWLYH�$QQH[�%�

�����������0HWDO�VXUIDFH�WHPSHUDWXUH

0HDVXUH�WKH�VXUIDFH�WHPSHUDWXUH�RI�PHWDO�FRPSRQHQWV�ZLWK�DQ�DFFXUDF\�RI��������&�

7KH�PHWKRG�LV�GHVFULEHG�LQ�QRUPDWLYH�$QQH[�&�

�����������&RPEXVWLEOH�ZRRG�VXUIDFH�WHPSHUDWXUH

0HDVXUH�WKH�VXUIDFH�WHPSHUDWXUH�RI�WKH�DGMDFHQW�ZRRG�FRPEXVWLEOH�SDUWV�RI�WKH�WHVW�VWUXFWXUH
ZLWK�DQ�DFFXUDF\�RI��������&�

7KH�PHWKRG�LV�GHVFULEHG�LQ�QRUPDWLYH�$QQH[�'�

�����������/RFDWLRQV�IRU�VXUIDFH�WHPSHUDWXUH�PHDVXUHPHQWV

(VWDEOLVK�WKH�PD[LPXP�WHPSHUDWXUH�RI�WKH�VXUIDFHV�RI�WKH�WHVW�VWUXFWXUH�DQG�WKH�WHVW�FKLPQH\
GXULQJ�WKH�WKHUPDO�F\FOH�DSSURSULDWH�WR�WKH�GHVLJQDWLRQ�

/RFDWLRQV�IRU�WKHUPRFRXSOHV�DUH�GHVFULEHG�LQ�QRUPDWLYH�$QQH[�(�

�����������&KLPQH\�GUDXJKW�PHDVXUHPHQW

0HDVXUH� WKH�GUDXJKW� LQ� WKH�FKLPQH\�ZLWK�DQ�DFFXUDF\�RI�������� WKURXJK�D�����PP�����PP
OHQJWK�RI�VWDLQOHVV�VWHHO�WXELQJ��LQWHUQDO�GLDPHWHU��� �

�
+ ��PP�LQVHUWHG�WKURXJK�WKH�IOXH�SLSH

DQG�IOXVK�ZLWK�WKH�IOXH�VXUIDFH�DQG�VHDOHG�E\�EUD]LQJ��DW�D�GLVWDQFH�RI�����PP�����PP�IURP�WKH
HQWU\�WR�WKH�WHVW�FKLPQH\�

�����������+RW�JDV�YROXPH�IORZ

0HDVXUH�WKH�IOXH�JDV�YROXPH�WR�DQ�DFFXUDF\�RI� ��
�

+
- ���

,QIRUPDWLYH�$QQH[�-�JLYHV�DFFHSWDEOH�WHFKQLTXHV�

����� 7HVW�HQYLURQPHQW�DQG�FRQGLWLRQLQJ

������� 7HVW�URRP

7KH�WHVW�URRP�VKDOO�FRQVLVW�RI�D�YHQWLODWHG�VSDFH�QRW�VXEMHFW�WR�GUDXJKWV�JUHDWHU�WKDQ�����P�V
PHDVXUHG�DW�WKH�DPELHQW�WKHUPRFRXSOH�SRVLWLRQV��VHH����������

$PELHQW� WHPSHUDWXUH� ZLWKLQ� WKH� WHVW� EXLOGLQJ� VKDOO� EH� PDLQWDLQHG� ZLWKLQ� WKH� OLPLW� RI
����&�������&��PHDVXUHG�DW�WKH�GHVLJQDWHG�DPELHQW�WHPSHUDWXUH�SRVLWLRQV��VHH����������

7KH�KXPLGLW\�VKDOO�EH�FRQWUROOHG�EHWZHHQ������DQG������5+�
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$PELHQW�DLU�VKDOO�EH�DEOH�WR�FLUFXODWH�IUHHO\�EHWZHHQ�DOO�SDUWV�RI�WKH�WHVW�URRP�

7KH�GLVWDQFH�EHWZHHQ�WKH�WHVW�DVVHPEO\�DQG�RWKHU�VWUXFWXUHV��H�J��WHVW�URRP�ZDOOV��VKDOO�EH�DW
OHDVW�����P�

���������9LEUDWLRQ�FRQGLWLRQLQJ

9LEUDWLRQ�FRQGLWLRQLQJ�VKDOO�EH�XQGHUWDNHQ�XVLQJ�YLEUDWLRQ�HTXLSPHQW�DQG�PHDVXULQJ�WHFKQLTXHV
FRPSO\LQJ�ZLWK�(1������������

�����������3URFHGXUH

3ODFH�HDFK�ILWWLQJ�LQWHQGHG�IRU�LQFOXVLRQ�LQ�WKH�WKHUPDO�WHVW�RQWR�WKH�YLEUDWLQJ�WDEOH�LQ�LWV�YHUWLFDO
RULHQWDWLRQ�� 6XEMHFW� HDFK� ILWWLQJ� WR� D� VLQXVRLGDO� H[FLWDWLRQ� DW� DQ� DFFHOHUDWLRQ� HTXDO� WR
�����P�VHF���ZLWK�D�IUHTXHQF\�RI����+]�DQG�DQ�DPSOLWXGH�RI�����PP�IRU����PLQ�

������� 'U\LQJ�FRQGLWLRQLQJ�SKDVH

,QFRUSRUDWH�D�GU\LQJ�SKDVH�LQWR�WKH�WKHUPDO�F\FOH�LI�UHTXLUHG�E\�WKH�PDQXIDFWXUHU
V�LQVWUXFWLRQV�

%ORZ�KRW�JDVHV� LQWR� WKH�FKLPQH\� LQ�VXFK�D�ZD\� WKDW� WKH�KRW�JDV� WHPSHUDWXUH� �VHH�����������
ULVHV�WR�WKH�QRPLQDWHG�WHVW�WHPSHUDWXUH�LQ����PLQ�����PLQ��XQOHVV�RWKHUZLVH�UHTXLUHG�

����� 7HVW�SURFHGXUH

,QVWDOO�WKH�FKLPQH\�FRPSRQHQWV�ZKLFK�KDYH�EHHQ�VXEMHFWHG�WR�WKH�YLEUDWLRQ�FRQGLWLRQLQJ�FULWHULD
RI� �������� LQ� WKH� WHVW� DVVHPEO\� ZKLFK� LV� DSSURSULDWH� WR� WKH�PDQXIDFWXUHU¶V� GHFODUHG� SURGXFW
ORFDWLRQ�GHVLJQDWLRQ�

(QFDVH�D�FKLPQH\�GHVLJQDWHG�IRU�LQWHUQDO�XVH�DQG�ZLWK�FRPEXVWLEOH�HQFORVXUH�LQ�=RQH�%�RQ�WKH
UHPDLQLQJ�WZR�VLGHV�ZLWK����PP�QRPLQDO�GLPHQVLRQ�SO\ZRRG�DQG�SRVLWLRQHG�RQ�WKH�EDVLV�RI�WKH
PDQXIDFWXUHU¶V� VSHFLILHG�FOHDUDQFH� WR� WKH� HQFORVXUH� DQG�ZDOOV��PHDVXUHG�EHWZHHQ� WKH�RXWHU
VXUIDFH� RI� WKH� FKLPQH\� VHFWLRQV� DQG� WKH� LQWHULRU� VXUIDFH� RI� WKH� HQFORVLQJ� PDWHULDOV�� 6XFK
FOHDUDQFH�LV�GHVLJQDWHG�E\�WKH�GLPHQVLRQ�;��VHH�)LJXUH�����&ORVH�WKH�IORRU�SHQHWUDWLRQV�DW�HDFK
FHLOLQJ� DQG� IORRU� OHYHO� ZLWK� D� ILUHVWRS�� RU� ILUHVWRS� DQG� VSDFHU�� DUUDQJHPHQW� VXSSOLHG� E\� WKH
PDQXIDFWXUHU�

6HDO�RQO\�MRLQWV�DQG�RSHQLQJV�EHWZHHQ�VSDFHUV�RU�VXSSRUWV�DQG�WKH�WHVW�VWUXFWXUH�DQG�DOO�MRLQWV
LQ�WKH�HQFORVXUH�FDVLQJ�

,QVWDOO� D� FKLPQH\� GHVLJQDWHG� IRU� XVH� ZLWKRXW� DQ� HQFORVXUH� LQWR� WKH� WHVW� VWUXFWXUH�� ZLWKRXW
HQFORVLQJ�WKH�WHVW�FKLPQH\�DQG�ZLWKRXW�FORVLQJ�WKH�IORRU�SHQHWUDWLRQV��VHH�)LJXUH����

)RU�D�FKLPQH\�GHVLJQDWHG�IRU�LQWHUQDO�XVH�DQG�ZLWK�QRQ�FRPEXVWLEOH�HQFORVXUH��WKH�VLGHV�RI�WKH
HQFORVXUH�VKDOO�EH�FORVHG�WR�WKH�ZDOOV�RI� WKH�WHVW�DVVHPEO\�XQOHVV�RWKHUZLVH�VSHFLILHG�E\� WKH
PDQXIDFWXUHU� �VHH� )LJXUH� ���� ,QVWDOO� WKH� IORRU� SHQHWUDWLRQ� DVVHPEO\� VXSSOLHG� E\� WKH
PDQXIDFWXUHU�

0DLQWDLQ�WKH�WHVW�HQYLURQPHQW�

*HQHUDWH�KRW�JDV�ZLWK�WKH�YROXPH�IORZ�DQG�WHVW�WHPSHUDWXUH�VSHFLILHG�LQ�7DEOH���DQG�7DEOH��
DSSURSULDWH�WR�WKH�SURGXFW�GHVLJQDWLRQ�DQG�GLDPHWHU�
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$GMXVW�WKH�KRW�JDV�IORZ�SDWWHUQ�VR�WKDW�WKH�RYHUDOO�WHPSHUDWXUH�GLVWULEXWLRQ�IDFWRU��27')��IRU�WKH
KRW�JDV�LV�QRW�JUHDWHU�WKDQ������

:KHUH�

HWHPSHUDWXU�JDV�KRWPHDQ

HWHPSHUDWXUJDVKRWSHDN
=27') ���

(QVXUH�WKDW�WKH�KRW�JDV�&2�&2��UDWLR�GRHV�QRW�H[FHHG������

0DLQWDLQ�WKH�DPELHQW�WHPSHUDWXUH�RI�WKH�WHVW�URRP�VR�WKDW�LW�GRHV�QRW�YDU\�E\�PRUH�WKDQ����&�IRU
WKH�GXUDWLRQ�RI�WKH�WHVW�

������� +HDW�VWUHVV�WHVW

*HQHUDWH�KRW�JDV�ZLWK�WKH�YROXPH�IORZ�DQG�WHVW�WHPSHUDWXUH�VSHFLILHG�LQ�7DEOH���DQG�7DEOH��
DSSURSULDWH� WR� WKH�SURGXFW�GHVLJQDWLRQ�DQG�GLDPHWHU��5HJXODWH� WKH�UDWH�RI� ULVH�RI� WKH�KRW�JDV
WHPSHUDWXUH�WR�DFKLHYH�WKH�VSHFLILHG�JDV�WHPSHUDWXUH��7W��LQ�WLPH�7� ��7W�[��������V������V�

0DLQWDLQ�WKH�IOXH�JDV�WHPSHUDWXUH�DW�WKH�VSHFLILHG�WHVW�WHPSHUDWXUH�XQWLO�HTXLOLEULXP�LV�DFKLHYHG�
(TXLOLEULXP� LV�GHHPHG� WR�H[LVW�ZKHQ� WKH�DYHUDJH� UDWH�RI� ULVH�RI� WKH� WHPSHUDWXUH�RQ� WKH� WHVW
FKLPQH\�RU�VWUXFWXUH�GRHV�QRW�H[FHHG����&�SHU����PLQ�

,Q� DGGLWLRQ�� IRU� SRVLWLYH� SUHVVXUH� FKLPQH\� V\VWHPV� RQO\�� LQWURGXFH� KRW� JDV� WR� DFKLHYH� WKH
YROXPH�IORZ�DQG�WHVW�WHPSHUDWXUH�VSHFLILHG�LQ�7DEOH���DQG�7DEOH���IRU�WKH�SURGXFW�GHVLJQDWLRQ
DQG�GLDPHWHU��0DLQWDLQ�WKLV�FRQGLWLRQ�IRU���PLQ��WKHQ�VKXW�RII�WKH�KRW�JDV�JHQHUDWRU�DQG�DOORZ�WR
FRRO�IRU����PLQ��5HSHDW�WKLV�F\FOH����WLPHV��0HDVXUH�DQG�UHFRUG�WKH�JDV�WLJKWQHVV�DFFRUGLQJ�WR
����

������� 7KHUPDO�VKRFN�WHVW

:LWK�WKH�WHVW�DVVHPEO\�WHPSHUDWXUHV�ZLWKLQ�����&�RI�WKH�WHVW�URRP�DPELHQW�FRQGLWLRQV�JHQHUDWH
KRW�JDV�ZLWK�WKH�YROXPH�IORZ�DQG�WHVW�WHPSHUDWXUH�VSHFLILHG�LQ�7DEOH���DQG�7DEOH���DSSURSULDWH
WR� WKH�GLDPHWHU��5HJXODWH� WKH� UDWH�RI� ULVH�RI� WKH�KRW�JDV� WHPSHUDWXUH� WR�DFKLHYH��������&� LQ
���PLQ�����PLQ�

0DLQWDLQ�WKH�KRW�JDV�WHPSHUDWXUH�DW������� ��
�

+ ��&�IRU�D�SHULRG�RI����PLQ��WKHQ�WXUQ�RII�WKH�KRW
JDV�JHQHUDWRU�

&RQWLQXH�WR�UHFRUG�WKH�WHPSHUDWXUHV�RQ�WKH�WHVW�DVVHPEO\�XQWLO�WKH�WHPSHUDWXUHV�KDYH�UHDFKHG
WKHLU�PD[LPXP�DQG�DUH�GHFUHDVLQJ�

0HDVXUH�DQG�UHFRUG�IOXH�UHJXODULW\�DQG�PHDVXUH�JDV�WLJKWQHVV�DFFRUGLQJ�WR�����

5HSHDW�WKH�KHDW�VWUHVV�WHVW�

����� 5HVXOWV

5HFRUG� DOO� WHPSHUDWXUH� YDOXHV� DV� VSHFLILHG� LQ� ��������� 5HFRUG� DQ\� LQVWDQFH� ZKHUH� WKH
WHPSHUDWXUH�H[FHHGV�WKH�DOORZHG�YDOXHV�
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)RU� WKH� SXUSRVHV� RI� GHWHUPLQLQJ� WHPSHUDWXUH� ULVHV� RQ� FKLPQH\� DFFHVVRU\� SDUWV� DQG� RQ
HQFORVXUHV�DQG�VWUXFWXUHV��VXFK�WHPSHUDWXUHV�VKDOO�EH�UHODWHG�WR�WKH�DPELHQW�DLU� WHPSHUDWXUH
DV�IROORZV�

7KH�WHPSHUDWXUHV�RI�MRLVWV�VKDOO�EH�UHODWHG�WR�WKH�DYHUDJH�RI�WKH�DPELHQW�WHPSHUDWXUHV�DERYH
DQG�EHORZ�WKH�MRLVW�DUHD�

7KH�WHPSHUDWXUHV�RI�IORRU�DQG�URRI�PDWHULDO�VKDOO�EH�UHODWHG�WR�WKH�DPELHQW�WHPSHUDWXUHV�DERYH
WKH�IORRU�RU�URRI�

7KH� WHPSHUDWXUHV� RI� FHLOLQJ�PDWHULDO� VKDOO� EH� UHODWHG� WR� WKH� DPELHQW� WHPSHUDWXUH� EHORZ� WKH
FHLOLQJ�

7KH� WHPSHUDWXUHV� RI� FKLPQH\� VXUIDFHV� RU� DFFHVVRULHV� VKDOO� EH� UHODWHG� WR� WKH� DPELHQW
WHPSHUDWXUH�RI�WKH�]RQH�LQ�ZKLFK�WKH�FKLPQH\�VXUIDFH�RU�DFFHVVRU\�WHPSHUDWXUH�LV�PHDVXUHG�

'XULQJ�WKH�KHDW�VWUHVV�WHVW�WKH�WHPSHUDWXUH�ULVH�VKDOO�EH�EDVHG�RQ�WKH�DPELHQW�WHPSHUDWXUH
UHFRUGHG�DW�WKH�HQG�RI�WKH�UHOHYDQW�ILULQJ�SHULRG�
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¸%6,��������

7DEOH����+RW�JDV�YROXPH�IORZ�YV��WHVW�WHPSHUDWXUH

7+(50$/�3(5)250$1&(

'LDPHWHU
�PP�

9ROXPH�)ORZ��P��K�
7HPSHUDWXUH��R&�

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ������ ������
��� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
��� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
��� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
��� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

7DEOH����+RW�JDV�YROXPH�IORZ�YV��IOXH�GLDPHWHU

7+(50$/�6+2&.
7HPSHUDWXUH���&� 9ROXPH�IORZ��P��K�

'LDPHWHU��PP�
�� ��� ��� ��� ��� ���

���� ������ ������ ������ ������ ������ ������
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�

��� 7KHUPDO�UHVLVWDQFH

����� 7HVW�DVVHPEO\

8VH�D�WHVW�DVVHPEO\�FRQVLVWLQJ�RI�WZR�IDQV��WZR�HOHFWULF�KHDWHUV��DQG�LQWHUFRQQHFWLQJ�WXEHV�VR�WKDW
KHDWHG� DLU� FDQ� SDVV� DURXQG� WKH� WHVW� DVVHPEO\�� ,QVWDOO� LQ� HDFK� DUP� RI� WKH� WHVW� DVVHPEO\
DSSUR[LPDWHO\���P�RI� WKH�DOUHDG\� WKHUPDOO\� WHVWHG�FKLPQH\�VHFWLRQV� LQFOXGLQJ�DW� OHDVW� WZR� MRLQWV
�VHH�)LJXUH�����

$OWHUQDWLYHO\��FRQQHFW�WKH�FKLPQH\�VHFWLRQV�IURP�WKH�UHFLUFXODWLQJ�KRW�JDV�WHVW�DVVHPEO\�RI��������
�VHH�)LJXUH�����

����� 7HVW�SURFHGXUH

0DLQWDLQ�WKH�WHVW�HQYLURQPHQW�VSHFLILHG�LQ���������

&LUFXODWH�KRW�JDV�DURXQG�WKH�WHVW�DVVHPEO\��7KH�YHORFLW\�RI�WKH�KRW�DLU�VKDOO�EH�PLQLPXP�RI���P�V
DQG�WKH�KRW�JDV�WHPSHUDWXUH�DW�WKH�HQGV�RI�WKH�WHVW�VHFWLRQV�VKDOO�QRW�GLIIHU�E\�PRUH�WKDQ����.��)RU
QHJDWLYH�SUHVVXUH�FKLPQH\V�PDLQWDLQ�WKH�SUHVVXUH�LQ�WKH�WHVW�FKLPQH\�EHWZHHQ���3D�DQG�����3D�

0HDVXUH� WKH� LQWHUQDO� DQG� H[WHUQDO� VXUIDFH� WHPSHUDWXUH� RI� WKH� FKLPQH\� VHFWLRQV� DV� VSHFLILHG� LQ
����������

)RU� FKLPQH\V� GHVLJQDWHG� VXLWDEOH� IRU� GU\� RSHUDWLRQ�� WKH� KRW� JDV� VKDOO� KDYH� D� KHDW� FRQWHQW� DQG
WHPSHUDWXUH�VR� WKDW� WKH� LQQHU�VXUIDFH�RI� WKH�FKLPQH\�VHFWLRQV�XQGHU� WHVW� UHDFKHV�D� WHPSHUDWXUH
�����EHORZ�WKH�GHVLJQDWHG�WHPSHUDWXUH��QRPLQDO�ZRUNLQJ�WHPSHUDWXUH���EXW�QRW�PRUH�WKDQ������&�

)RU�FKLPQH\V�GHVLJQDWHG�VXLWDEOH�IRU�ZHW�DSSOLFDWLRQV��WKH�KRW�JDV�VKDOO�EH�ZDWHU�YDSRXU�VDWXUDWHG
DQG�VKDOO�KDYH�D�KHDW�FRQWHQW�DQG�WHPSHUDWXUH�VXFK�WKDW�WKH�LQQHU�VXUIDFH�UHDFKHV�D�WHPSHUDWXUH
RI�����&��7KH�JDV�LV�FRQVLGHUHG�VDWXUDWHG�LI�KXPLGLW\�LV�HTXDO�WR�RU�JUHDWHU�WKDQ������PHDVXUHG�DW
HQWU\�WR�WKH�WHVW�VDPSOH�

$GMXVW�WKH�WHPSHUDWXUH��KHDW�FRQWHQW�DQG�KXPLGLW\�RI�WKH�KRW�DLU�XQWLO�HTXLOLEULXP�FRQGLWLRQV�H[LVW�
(TXLOLEULXP�LV�UHDFKHG�ZKHQ�WKH�GLIIHUHQFH�EHWZHHQ�WKH�RXWHU�VXUIDFH�WHPSHUDWXUH�RI�WKH�FKLPQH\
VHFWLRQV�DQG�WKH�DPELHQW�WHPSHUDWXUH�GRHV�QRW�FKDQJH�E\�PRUH�WKDQ�����LQ����PLQ��5HFRUG�WKH
KHDW�LQSXW��4����LQ�:DWWV��WKH�IOXH�JDV�WHPSHUDWXUH�WJ�DQG�WKH�LQWHUQDO��WM��DQG�H[WHUQDO��W���VXUIDFH
WHPSHUDWXUHV�

5HDVVHPEOH� WKH� WHVW� DVVHPEO\� ZLWKRXW� WKH� WHVW� FKLPQH\� VHFWLRQV� RU� UHSODFH� E\� WKH� FDOLEUDWHG
VHFWLRQ��5HSHDW�WKH�WHVW�DV�GHVFULEHG�EHIRUH�XQWLO�WKH�KRW�JDV�WHPSHUDWXUH�LV�WKH�VDPH�DV�GXULQJ
WKH�WHVWV�ZLWK� WKH�FKLPQH\�VHFWLRQV� LQ�SODFH��DQG�XQWLO�HTXLOLEULXP�FRQGLWLRQ�H[LVWV��(TXLOLEULXP� LV
UHDFKHG�ZKHQ�WKH�GLIIHUHQFH�EHWZHHQ�WKH�KRW�JDV�WHPSHUDWXUH�DQG�WKH�DPELHQW�WHPSHUDWXUH�GRHV
QRW�FKDQJH�E\�PRUH�WKDQ�����LQ���K�

5HFRUG�WKH�KHDW�LQSXW��4���
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����� 5HVXOWV

&DOFXODWH�WKH�WKHUPDO�UHVLVWDQFH����L��IURP�

��L �$M��WM���W������4����4�� ���

ZKHUH�

4�� LV�WKH�WRWDO�KHDW�LQSXW�LQ�ZDWWV�ZLWK�WKH�FKLPQH\�VHFWLRQ

4�� LV�WKH�WRWDO�KHDW�LQSXW�LQ�ZDWWV�ZLWKRXW�WKH�FKLPQH\�VHFWLRQV

WM� LV�WKH�LQQHU�VXUIDFH�WHPSHUDWXUH

W�� LV�WKH�RXWHU�VXUIDFH�WHPSHUDWXUH

$M� LV�WKH�WRWDO�LQQHU�VXUIDFH�DUHD�RI�WKH�WHVW�FKLPQH\

��� :DWHU�YDSRXU�GLIIXVLRQ�UHVLVWDQFH

����� &RQGLWLRQLQJ

&RQGLWLRQ�WKH�DOUHDG\�WKHUPDOO\�WHVWHG�FKLPQH\�ILWWLQJV�E\�VWDQGLQJ�LQ�WKH�WHVW�HQYLURQPHQW�RI������
IRU�DW�OHDVW����K��:HLJK�WKH�ILWWLQJV�WR�DQ�DFFXUDF\�RI�������J�

����� 7HVW�DVVHPEO\

,QVWDOO�DSSUR[LPDWHO\���P�RI�FKLPQH\�ILWWLQJV�LQFOXGLQJ�WZR�MRLQWV�LQWR�HDFK�DUP�RI�WKH�WHVW�DVVHPEO\
RI��������$OWHUQDWLYHO\��FRQQHFW� WKH� UHFLUFXODWLQJ�KRW�JDV�JHQHUDWRU�RI������� WR� WKH�SDUW�RI� WKH� WHVW
FKLPQH\�LQ�=RQH�%��VHH�)LJXUH�����

����� 7HVW�SURFHGXUH

3DVV�ZDWHU�YDSRXU�VDWXUDWHG�DLU�DW�D�WHPSHUDWXUH�RI�����&�WKURXJK�WKH�ILWWLQJV�DW���P�V�������P�V�IRU
���K�

)RU�QHJDWLYH�SUHVVXUH�FKLPQH\V�PDLQWDLQ�WKH�SUHVVXUH�LQ�WKH�WHVW�FKLPQH\�EHWZHHQ���3D�DQG
�����3D�

����� 5HVXOWV

5HFRUG�DQ\�HYLGHQFH�RI�PRLVWXUH�SHQHWUDWLRQ��5HZHLJK�WKH�WHVW�ILWWLQJV�

5HFRUG�WKH�LQFUHDVH�LQ�ZHLJKW�RI�WKH�ILWWLQJV�

© BSI 2006

Full document details: BS EN 1859:2000

http://www.avadocuments.com/doc/bs-en-1859-2000
http://www.avadocuments.com/doc/bs-en-1859-2000


Page 16
EN 1859:2000

�

��� &RQGHQVDWH�UHVLVWDQFH�WHVW

����� 7HVW�DSSDUDWXV

6SUD\�HTXLSPHQW�DFFRUGLQJ�WR�)LJXUH����

����� 7HVW�VDPSOH

7KH�WHVW�VDPSOH�LV�WKH�WHVW�FKLPQH\��VHH����������LQFOXGLQJ�7�SLHFH�DQG�FOHDQLQJ�GRRUV�

����� 0HDVXULQJ�SDUDPHWHUV

��'HWHFWLRQ�RI�FRORXUHG�ZDWHU�RXWVLGH�RI�ILWWLQJV�

��6SUD\�YROXPH�

��6SUD\�WHPSHUDWXUH�

��:HLJKW�RI�ILWWLQJ�

����� 7HVW�SURFHGXUH

3UHFRQGLWLRQ� WKH� WHVW�VDPSOH� WR� WKH� WKHUPDO�GHVLJQDWLRQ�SDUDPHWHUV� �WKHUPDO�VWUHVV�DQG� WKHUPDO
VKRFN�WHVWV���6SUD\�FRORXUHG�ZDWHU�ZLWK�D�WHPSHUDWXUH�RI�����&��D�SUHVVXUH�RI���EDU�DQG�D�YROXPH
UHODWHG� WR� WKH�GLDPHWHU� �H�J��������P��K� IRU�����PP�GLDPHWHU��PDLQWDLQHG�GXULQJ���K�RU�XQWLO� WKH
ZDWHU�DSSHDUV�RQ�WKH�RXWVLGH�RI�DQ\�ILWWLQJ�

����� 7HVW�UHVXOWV

5HFRUG�WKH�ORFDWLRQ�RI�DQ\�DSSHDUDQFH�RI�ZDWHU�RQ�WKH�RXWVLGH�RI�DQ\�ILWWLQJ�

��� 5DLQZDWHU�UHVLVWDQFH

����� &KLPQH\�VHFWLRQV

������� &RQGLWLRQLQJ

&RQGLWLRQ�IRU�DW�OHDVW����K�LQ�WKH�WHVW�HQYLURQPHQW�RI����������WKRVH�FKLPQH\�VHFWLRQV�ZKLFK�KDYH
EHHQ�VXEMHFWHG�WR�WKH�WKHUPDO�SHUIRUPDQFH�WHVW�RI������ORFDWHG�LQ�=RQH�&�� LQFOXGLQJ�DW� OHDVW�RQH
MRLQW�EHWZHHQ�WKH�VHFWLRQV�UHPRYHG�LQ�WKHLU�DVVHPEOHG�VWDWH�VR�WKDW�DQ\�MRLQW�EHWZHHQ�WKH�VHFWLRQV
VKDOO�KDYH�EHHQ�OHIW�XQGLVWXUEHG�IROORZLQJ�WKH�WKHUPDO�SHUIRUPDQFH�WHVW��:HLJK�WKH�VHFWLRQ�WR�DQ
DFFXUDF\�RI�����J�
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������� 7HVW�DVVHPEO\

7KH�WHVW�VWUXFWXUH�VKDOO�FRQVLVW�RI�D�URWDWLQJ�IUHH�GUDLQLQJ�SOLQWK��7KH�VSUD\�WXEH�VKDOO�EH�SHUIRUDWHG
WR�GLUHFW� MHWV�RI�ZDWHU� WRZDUGV� WKH�FHQWUH�RI� WKH�FLUFOH�� ,QVWDOO� WKH�VHFWLRQV�RQWR� WKH�FHQWUH�RI� WKH
SOLQWK�RI�WKH�WHVW�VWUXFWXUH�VR�WKDW�WKH�FHQWUH�RI�WKH�VSUD\�DUF�LV�DSSUR[LPDWHO\�DW�WKH�FHQWUH�RI�WKH
IOXH�EHORZ�RU� OHYHO�ZLWK� WKH� MRLQW� �VHH�)LJXUH������6HDO� WKH� MRLQW�ZKHUH� WKH�VHFWLRQV�VWDQG�RQ� WKH
SOLQWK�WR�SUHYHQW�LQJUHVV�RI�ZDWHU�LQWR�RSHQ�HQG�RI�VHFWLRQ�

7KH�VSUD\�WXEH�VKDOO�EH�FRQVWUXFWHG�DQG�GLPHQVLRQHG�WR�DOORZ�WKH�IORZ�FRQGLWLRQV�RI�(1�������WR
EH�DFKLHYHG�DQG�PDLQWDLQHG�

������� 6SUD\�SURFHGXUH

6SUD\�ZDWHU�IRU����PLQ�����PLQ�ZKLOH�RVFLOODWLQJ�WKH�VSUD\�DUF�WKURXJK�DQ�DQJOH�RI���������������
HLWKHU�VLGH�RI�WKH�YHUWLFDO��DQG�URWDWLQJ�WKH�SOLQWK��7KH�WLPH�IRU�RQH�FRPSOHWH�WUDYHUVH��WZR�WUDYHUVHV
RI�������VKDOO�EH���VHF�����VHF�DQG�WKH�WLPH�IRU�RQH�UHYROXWLRQ�RI�WKH�SOLQWK�VKDOO�EH���PLQ�����PLQ�
5HPRYH� DQ\� VXUIDFH� PRLVWXUH� IURP� WKH� VXUIDFHV� RI� WKH� FKLPQH\� VHFWLRQV� DQG� FRQGLWLRQ� WKH
VHFWLRQV�IRU�DW�OHDVW����K��DQG�QRW�PRUH�WKDQ����K��LQ�WKH�WHVW�HQYLURQPHQW�RI��������7KH�VHFWLRQV
PD\�EH�VHSDUDWHG�WR�IDFLOLWDWH�UHPRYDO�RI�VXUIDFH�PRLVWXUH��5HZHLJK�WKH�WHVW�VHFWLRQV�

������� 5HVXOWV

5HFRUG�WKH�LQFUHDVH�LQ�ZHLJKW�RI�WKH�WHVW�VHFWLRQV�

����� 5DLQZDWHU�WHUPLQDO

������� &RQGLWLRQLQJ

7KHUPDOO\� FRQGLWLRQ� WKH� UDLQZDWHU� WHUPLQDO� WR� LWV� WHVW� WHPSHUDWXUH� HLWKHU� RQ� WKH� WKHUPDO� WHVW
DVVHPEO\��RU�LQ�DQ�RYHQ�IRU���K�

���������7HVW�DVVHPEO\

,QVWDOO� WKH� UDLQZDWHU� WHUPLQDO� ILWWHG� WR� VRPH� FKLPQH\� VHFWLRQV� DFFRUGLQJ� WR� WKH� PDQXIDFWXUHU¶V
LQVWUXFWLRQV��RQWR�WKH�FHQWUH�RI�WKH�SOLQWK�RI�WKH�WHVW�VWUXFWXUH�RI����������$GMXVW�WKH�SRVLWLRQ�VR�WKDW
WKH�VSUD\�FRYHUV�WKH�HQWLUH�UDLQZDWHU�WHUPLQDO��VHH�)LJXUH������&ROOHFW�DQ\�ZDWHU�HQWHULQJ�WKH�IOXH�

���������6SUD\�SURFHGXUH

6SUD\�ZDWHU�IRU����PLQ�����PLQ�ZKLOH�RVFLOODWLQJ� WKH�VSUD\�DUF� WKURXJK�DQ�DQJOH�RI���������������
HLWKHU�VLGH�RI�WKH�YHUWLFDO��DQG�URWDWLQJ�WKH�SOLQWK��7KH�WLPH�IRU�RQH�FRPSOHWH�WUDYHUVH��WZR�WUDYHUVHV
RI�������VKDOO�EH���VHF�����VHF�DQG�WKH�WLPH�IRU�RQH�UHYROXWLRQ�RI�WKH�SOLQWK�VKDOO�EH���PLQ�����PLQ�
&ROOHFW�DQG�ZHLJK�DQ\�PRLVWXUH�HQWHULQJ�WKH�IOXH�

���������5HVXOWV
5HFRUG�WKH�ZHLJKW�RI�ZDWHU�FROOHFWHG�LQVLGH�WKH�IOXH�
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�

���� 7HUPLQDO�IORZ�UHVLVWDQFH

������ &RQGLWLRQLQJ

&RQGLWLRQ�WKH�IOXH�WHUPLQDO�WKHUPDOO\�WR�WKH�WHVW�WHPSHUDWXUH�FRUUHVSRQGLQJ�WR�LWV�GHVLJQDWLRQ�HLWKHU
GXULQJ�WKH�WKHUPDO�SHUIRUPDQFH�WHVW������RU�LQ�DQ�RYHQ�IRU���K�

������ 7HVW�DVVHPEO\

7KH�WHVW�DVVHPEO\�FRPSULVHV�D�IDQ�FDSDEOH�RI�GHOLYHULQJ�D�IOXH�IORZ�EHWZHHQ�DQG�LQFOXGLQJ����P��K
DQG� ����P��K��PHDVXUHG� WR� DQ� DFFXUDF\� RI� ������� $� VXLWDEOH�PHDQV� RI�PHDVXUHPHQW� LV� E\� DQ
DSSURSULDWH�RULILFH�SODWH�DUUDQJHPHQW�

������ 3URFHGXUH

&RQQHFW�WKH�IOXH�WHUPLQDO�WR�D�IOXH�GXFW�ZLWK�WKH�VDPH�QRPLQDO�GLDPHWHU��7KH�IOXH�GXFW�VKDOO�KDYH�D
VWUDLJKW�OHQJWK�RI�DW�OHDVW���WLPHV�WKH�QRPLQDO�GLDPHWHU��3ODFH�SUHVVXUH�PHDVXUHPHQW�SRLQWV�LQ�WKH
IOXH�GXFW�DW�D�GLVWDQFH�RI�DSSUR[LPDWHO\���WLPHV�WKH�QRPLQDO�GLDPHWHU� IURP�WKH�WHUPLQDO��)RU�WKLV
SXUSRVH�� DW� OHDVW� �� RSHQLQJV�� ZLWK� D� ��PP� GLDPHWHU�� VKDOO� EH� GLVWULEXWHG� HYHQO\� DURXQG� WKH
FLUFXPIHUHQFH�RI�WKH�GXFW��LQ�D�SODQH�SHUSHQGLFXODU�WR�WKH�GXFW�D[LV��7KH�RSHQLQJV�VKDOO�EH�IUHH�RI
EXUUV� RQ� WKH� LQVLGH� RI� WKH� GXFW�� 7KHVH� RSHQLQJV� VKDOO� EH� XVHG� WR� GHWHUPLQH� WKH� DYHUDJH� VWDWLF
SUHVVXUH�ZLWKLQ�WKH�GXFW�

'HOLYHU� DLU� E\� PHDQV� RI� D� IDQ� DW� D� QRPLQDO� YHORFLW\� LQ� WKH� IOXH� RI� ��P�V���������� 0HDVXUH� WKH
SUHVVXUH�GLIIHUHQFH�EHWZHHQ�VWDWLF�SUHVVXUH�LQ�WKH�IOXH�GXFW�DQG�WKH�SUHVVXUH�LQ�WKH�WHVW�URRP��7KH
SUHVVXUH�GLIIHUHQFH�LV�PHDVXUHG�ZLWK�DQ�DFFXUDF\�RI�������3D�

������ 5HVXOWV

5HFRUG�WKH�SUHVVXUH�GLIIHUHQFH�EHWZHHQ�VWDWLF�SUHVVXUH�LQ�WKH�IOXH�GXFW�DQG�WKH�SUHVVXUH�LQ�WKH�WHVW
URRP��5HFRUG�WKH�UHVXOW�

���� $HURG\QDPLF�EHKDYLRXU�RI�WHUPLQDO�XQGHU�ZLQG�FRQGLWLRQV

������ &RQGLWLRQLQJ

&RQGLWLRQ� WKH� WHUPLQDO� WKHUPDOO\� WR� WKH� WHVW� WHPSHUDWXUH� FRUUHVSRQGLQJ� WR� LWV� GHVLJQDWLRQ� HLWKHU
GXULQJ�WKH�WKHUPDO�SHUIRUPDQFH�WHVW������RU�LQ�DQ�RYHQ�IRU���K��LQ�WKH�WHVW�DVVHPEO\�RI��������

������ 7HVW�DVVHPEO\

D� $�ZLQG�JHQHUDWRU�FDSDEOH�RI�GHOLYHULQJ�D�PLQLPXP�ZLQG�IURQW�RI���WLPHV�WKH�SURMHFWHG�FURVV�
VHFWLRQ�RI� WKH� WHUPLQDO� WR�EH� WHVWHG�EXW�QRW� OHVV� WKDQ���P���7KH�RYHUDOO�ZLQG�YHORFLW\�GLVWULEXWLRQ
VKDOO�EH�ZLWKLQ������P�V�LQ�WKH�ZLQG�IURQW�DW�YHORFLWLHV�XS�WR����P�V�DW�WKH�WHUPLQDO�WHVW�SRVLWLRQ�

E� $� IDQ� FDSDEOH� RI� GHOLYHULQJ� D� IOXH� IORZ� EHWZHHQ� DQG� LQFOXGLQJ� ���P��K� DQG� ����P��K�
PHDVXUHG�WR�DQ�DFFXUDF\�RI��������$�VXLWDEOH�PHDQV�RI�PHDVXUHPHQW�LV�E\�DQ�DSSURSULDWH�RULILFH
SODWH�DUUDQJHPHQW�
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