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This European Standard has been prepared by Technical Committee CEN/TC 89, Thermal
performance of buildings and building components, the Secretariat of which is held by SIS.

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 September 2000, and conflicting
national standards shall be withdrawn at the latest by September 2000.

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

,QWURGXFWLRQ
$LU� SHUPHDELOLW\� LV� DQ� LPSRUWDQW� SHUIRUPDQFH� FKDUDFWHULVWLF� IRU� PDQ\� W\SHV� RI� EXLOGLQJ
HQYHORSHV�� � 7KH� JHQHUDO� WHVW� PHWKRG� JLYHQ� LQ� WKLV� VWDQGDUG� VHWV� RXW� WKH� PDLQ� IHDWXUHV
�GHILQLWLRQV��DSSDUDWXV�� WHVW�SURFHGXUH��H[SUHVVLRQ�RI�UHVXOWV�� IRU� WKH�ODERUDWRU\�WHVWLQJ�RI�DLU
SHUPHDELOLW\�RI�EXLOGLQJ�FRPSRQHQWV�DQG�SDUWV�RI�EXLOGLQJ�HQYHORSHV���$QQH[�$��QRUPDWLYH�
JLYHV� WHVW� FRQGLWLRQV� �ZKLFK�PD\�GHSHQG�RQ� WKH� W\SH� DQG�XVH�RI� WKH� WHVWHG�SURGXFWV��� WR�EH
IROORZHG�XQOHVV�SURGXFW�VSHFLILFDWLRQV�VSHFLI\�RWKHUZLVH�

([FHSW� ZKHUH� VSHFLILF� SURGXFWV� KDYH� SURSHUWLHV� ZKLFK� PDNH� DSSOLFDWLRQ� RI� WKLV� VWDQGDUG
GLIILFXOW�� WKLV� VWDQGDUG� VKRXOG� EH� XVHG� DV� WKH� UHIHUHQFH� E\� DOO� KDUPRQL]HG� SURGXFW
VSHFLILFDWLRQV�

� 6FRSH
7KLV�VWDQGDUG�GHILQHV�D�JHQHUDO�ODERUDWRU\�WHVW�PHWKRG�IRU�GHWHUPLQLQJ�WKH�DLU�SHUPHDELOLW\�RI
EXLOGLQJ�FRPSRQHQWV�RU�EXLOGLQJ�HOHPHQWV��ZKHQ�VXEMHFWHG�WR�SRVLWLYH�RU�QHJDWLYH�DLU�SUHVVXUH
GLIIHUHQFHV�� � ,W� VSHFLILHV� WKH� GHILQLWLRQV�� WKH� WHVW� HTXLSPHQW� DQG� SURFHGXUH�� DQG� SURYLGHV
GLUHFWLRQV�IRU�WKH�LQWHUSUHWDWLRQ�RI�UHVXOWV�

$QQH[HV� JLYH� LQGLFDWLRQV� RQ� WHVW� FRQGLWLRQV� DQG� D� PHWKRG� IRU� H[SUHVVLQJ� UHVXOWV� XVLQJ� D
UHJUHVVLRQ�WHFKQLTXH�

7KLV�VWDQGDUG�LV�QRW�DSSOLFDEOH�WR�ZKROH�EXLOGLQJV�RU�RQ�VLWH�PHDVXUHPHQWV�

� 1RUPDWLYH�UHIHUHQFHV
1R�RWKHU�(XURSHDQ�RU�,QWHUQDWLRQDO�6WDQGDUGV�DUH�UHIHUUHG�WR�

� 'HILQLWLRQV��V\PEROV�DQG�XQLWV

��� 'HILQLWLRQV

)RU�WKH�SXUSRVHV�RI�WKLV�VWDQGDUG��WKH�IROORZLQJ�GHILQLWLRQV�DSSO\�

������SUHVVXUH�GLIIHUHQFH��'LIIHUHQFH�LQ�VWDWLF�SUHVVXUH�DFURVV�D�VSHFLPHQ�
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127(��7KH�SUHVVXUH�GLIIHUHQFH�LV�SRVLWLYH�LI�WKH�SUHVVXUH�RQ�WKH�H[WHUQDO�IDFH�LV�KLJKHU
WKDQ� WKH� SUHVVXUH� RQ� WKH� LQWHUQDO� IDFH�� � ,W� LV� QHJDWLYH� LI� WKH� SUHVVXUH� RQ� WKH
H[WHUQDO�IDFH�LV�ORZHU�WKDQ�WKH�SUHVVXUH�RQ�WKH�LQWHUQDO�IDFH�

������DLU�IORZ�UDWH��9ROXPH�RI�DLU�WUDQVIHUUHG�WR�RU�IURP�D�V\VWHP�GLYLGHG�E\�WLPH�

������DLU�SHUPHDELOLW\��$LU� IORZ� UDWH�� DW� UHIHUHQFH�FRQGLWLRQV��DV�D� IXQFWLRQ�RI� WKH�SUHVVXUH
GLIIHUHQFH�

������OHDNDJH�FRHIILFLHQWV��)ORZ�FRHIILFLHQW��&��DQG�IORZ�H[SRQHQW��Q��LQ�WKH�HPSLULFDO�OHDNDJH
HTXDWLRQ�

QS&9 D�� & ���
ZKHUH�DS�LV�WKH�SUHVVXUH�GLIIHUHQFH�

������IORZ�FRHIILFLHQW��$LU�IORZ�UDWH�WKURXJK�WKH�WHVW�VSHFLPHQ�DW�D�SUHVVXUH�GLIIHUHQFH�RI���3D�

������HTXLYDOHQW�OHDNDJH�DUHD��$UHD�RI�DQ�LGHDO�RULILFH�KDYLQJ�D�GLVFKDUJH�FRHIILFLHQW�HTXDO
WR� �� DQG� WKH� VDPH� OHDNDJH� IORZ� UDWH� DV� WKH� PHDVXUHG� HOHPHQW� DW� D� FRQYHQWLRQDO� SUHVVXUH
GLIIHUHQFH�

������RYHUDOO�DUHD��$UHD�FDOFXODWHG�IURP�WKH�RYHUDOO�GLPHQVLRQV�RI�WKH�WHVW�VSHFLPHQ�

������GLVFKDUJH�FRHIILFLHQW��5DWLR�RI�DLU�IORZ�UDWH�WKURXJK�DQ�RULILFH�WR�D�WKHRUHWLFDO�DLU�IORZ
UDWH�WKURXJK�WKH�VDPH�RULILFH�REWDLQHG�ZLWK�ODPLQDU�IORZ�RI�DQ�LQFRPSUHVVLEOH�IOXLG�ZLWKRXW
YLVFRVLW\�

������UHIHUHQFH�FRQGLWLRQV��&RQYHQWLRQDO�DLU�WHPSHUDWXUH��UHODWLYH�KXPLGLW\�DQG�DWPRVSKHULF
SUHVVXUH�IRU�FDOFXODWLRQ�RI�DLU�SHUPHDELOLW\�

��� 6\PEROV�DQG�XQLWV

6\PERO 1DPH�RI�TXDQWLW\ 8QLW
A RYHUDOO�DUHD P�

$/ HTXLYDOHQW�OHDNDJH�DUHD P�

& IORZ�FRHIILFLHQW P���VÂ3DQ�
7 WKHUPRG\QDPLF�WHPSHUDWXUH�RI�DLU�IORZ .
7� UHIHUHQFH�WHPSHUDWXUH .
9& DLU�IORZ�UDWH P��V��Pñ�K
Q IORZ�H[SRQHQW �
S SUHVVXUH 3D
SD EDURPHWULF�SUHVVXUH 3D
S� UHIHUHQFH�EDURPHWULF�SUHVVXUH 3D
SZ ZDWHU�YDSRXU�SUHVVXUH 3D
DS SUHVVXUH�GLIIHUHQFH 3D
f UHODWLYH�KXPLGLW\�RI�DLU �

GHQVLW\�RI�DLU NJ�P�

6XEVFULSWV
/ OHDNDJH
D DLU��DWPRVSKHUH
Z ZDWHU
� UHIHUHQFH�FRQGLWLRQV���������3D������&�������5+�
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� 3ULQFLSOH
$�VHW� RI� SUHVVXUH� GLIIHUHQFH� VWHSV� �SRVLWLYH� DQG�RU� QHJDWLYH�� LV� DSSOLHG� DFURVV� WKH� VSHFLPHQ
DQG�WKH�DLU�IORZ�UDWH�WKURXJK�WKH�VSHFLPHQ�LV�PHDVXUHG�DW�HDFK�VWHS���7KH�PHDVXUHPHQW�UHVXOWV
DUH�FRUUHFWHG�WR�UHIHUHQFH�FRQGLWLRQV�� �$�JUDSK�RI�DLU�IORZ�UDWH�YHUVXV�SUHVVXUH�GLIIHUHQFH� LV
GUDZQ���:KHQ�DSSURSULDWH��WKH�OHDNDJH�FRHIILFLHQWV�FKDUDFWHUL]LQJ�WKH�EXLOGLQJ�FRPSRQHQW�DUH
GHULYHG�IURP�WKH�PHDVXUHG�UHVXOWV�

� $SSDUDWXV
7KH� WHVW� DSSDUDWXV� VKDOO� LQFOXGH� WKH� IROORZLQJ� �VHH
ILJXUH����

D��D�ULJ�LQWR�ZKLFK�WKH�WHVW�VSHFLPHQ�FDQ�EH�ILWWHG�

E��PHDQV� RI� DSSO\LQJ� D� FRQWUROOHG� DLU� SUHVVXUH
GLIIHUHQFH�RYHU�WKH�WHVW�VSHFLPHQ�

F��PHDQV�RI�SURGXFLQJ�UDSLG�FKDQJHV�RI�DLU�SUHVVXUH
GLIIHUHQFHV��FRQWUROOHG�ZLWKLQ�GHILQHG�OLPLWV�

G��DQ�DSSDUDWXV�IRU�PHDVXULQJ�WKH�DLU�IORZ�UDWH�WR�DQ
DFFXUDF\� RI� �� �� ��� FDOLEUDWHG� DW� UHIHUHQFH
FRQGLWLRQV������&����������3D�DQG������5+��

H��D� PHDQV� IRU� PHDVXULQJ� WKH� DSSOLHG� DLU� SUHVVXUH
GLIIHUHQFH�ZLWK�DQ�DFFXUDF\�RI�������

I�� PHDQV� RI� VHDOLQJ� DOO� MRLQWV� RI� WKH� WHVW� VSHFLPHQ
�HLWKHU�ZLWK� DQ� DGKHVLYH� WDSH� RU�ZLWK� DQ� DLUWLJKW
VKHHW�FRYHULQJ�WKH�ZKROH�RI�WKH�WHVW�VSHFLPHQ��

7KH�DLU�SHUPHDELOLW\�RI�WKH�WHVW�ULJ�VKDOO�EH�GHWHUPLQHG�DW�OHDVW�RQFH�D�\HDU�RU�ZKHQHYHU�D�WHVW
ULJ�LV�GLVDVVHPEOHG��E\�UHSODFLQJ�WKH�WHVW�VSHFLPHQ�E\�DQ�DLUWLJKW�SDQHO�DQG�E\�IROORZLQJ�WKH
SURFHGXUH�GHVFULEHG�LQ�FODXVH���XS�WR�WKH�PD[LPXP�SRVVLEOH�SUHVVXUH�GLIIHUHQFH�DQG�ERWK�IRU
SRVLWLYH�DQG�QHJDWLYH�SUHVVXUH�GLIIHUHQFHV�� �7KH�UHVLGXDO�DLU�IORZ�UDWHV�VKDOO�EH�UHFRUGHG�IRU
HDFK�SUHVVXUH�GLIIHUHQFH�

� 3UHSDUDWLRQ�RI�WHVW�VSHFLPHQ
7KH� WHVW� VSHFLPHQ� VKDOO� EH� UHSUHVHQWDWLYH� RI� WKH� WHVWHG� FRPSRQHQW�� � ,I� WKH� WHVW� VSHFLPHQ
LQFOXGHV� MRLQWV� RU� RWKHU� SRWHQWLDO� DLU� OHDNDJH� SDWKV�� HQVXUH� WKDW� WKHLU� OHQJWK� RU� DUHD� DUH
UHSUHVHQWDWLYH�RI�FRQGLWLRQV�LQ�XVH�

$�VXUURXQG�IRU�WKH�WHVW�VSHFLPHQ�VKDOO�EH�SURYLGHG���,W�VKDOO�EH�DEOH�WR�ZLWKVWDQG�WKH�SUHVVXUHV
DSSOLHG�GXULQJ�WKH�WHVW�ZLWKRXW�GHIOHFWLQJ�WR�DQ�H[WHQW�OLNHO\�WR�LQIOXHQFH�WKH�WHVW�UHVXOWV�

7KH� WHVW� VSHFLPHQ� VKDOO� EH� IL[HG� SOXPE�� OHYHO�� VTXDUH� DQG� ZLWKRXW� YLVLEOH� WZLVWV� RU� EHQGV
LQGXFHG�E\�WKH�IL[LQJV���$Q\�WUDQVSRUW�EORFNV��EUDFLQJV��SDFNLQJ�RU�SURWHFWLYH�ZUDSSLQJ�VKDOO
EH�UHPRYHG���7KH�WHVW�VSHFLPHQ�VKDOO�EH�FOHDQHG�DQG�VXUIDFHV�GU\���$Q\�YHQWLODWLRQ�RSHQLQJ�RU
GHYLFH�VKDOO�EH�HLWKHU�VHDOHG��FORVHG�RU�OHIW�RSHQ��DFFRUGLQJ�WR�WKH�SXUSRVH�RI�WKH�WHVW�

)ORZPHWHU

0
DQ
RP

HW
HU

$LUWLJKW�ULJ

%ORZHU

7
HV
W�V
SH
FL
P
HQ

)LJXUH����([DPSOH�RI�DSSDUDWXV
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�� 7HVW�SURFHGXUH

��� 3UHOLPLQDULHV

0HDVXUH�WKH�DLU�WHPSHUDWXUH�LQ�WKH�DSSDUDWXV�WR�DQ�DFFXUDF\�RI�����.��WKH�EDURPHWULF�SUHVVXUH
WR�DQ�DFFXUDF\�RI������N3D�DQG�UHODWLYH�KXPLGLW\�WR�DQ�DFFXUDF\�RI�����������(QVXUH�WKDW�WKHVH
TXDQWLWLHV�UHPDLQV�FRQVWDQW�ZLWKLQ�WKH�UDQJHV�PHQWLRQHG�GXULQJ�WKH�ZKROH�WHVW�

7KH� DPELHQW� WHPSHUDWXUH� DQG�KXPLGLW\� LQ� WKH� DSSDUDWXV� VKDOO� EH�ZLWKLQ� WKH� UDQJH� ��� �&� WR
����&�DQG������WR������5+���7KH�VSHFLPHQ�VKDOO�EH�FRQGLWLRQHG�DW�WKHVH�DPELHQW�FRQGLWLRQV
EHIRUH�WKH�WHVW��IRU�D�WLPH�SHULRG�VXIILFLHQW�WR�REWDLQ�WKHUPDO�DQG�PRLVWXUH�HTXLOLEULXP�ZLWKLQ
WKH�VSHFLPHQ

6HOHFW�WKH�PD[LPXP�SUHVVXUH�GLIIHUHQFH��DSPD[��DFFRUGLQJ�WR�WKH�UHODWHG�SURGXFW�VSHFLILFDWLRQ�
:KHQ�QRW�DYDLODEOH��XVH�DQQH[�$�

��� 3URFHGXUH

7KH� WHVW� LV�SHUIRUPHG�ZLWK�SRVLWLYH�SUHVVXUH�GLIIHUHQFHV�DQG�� LI� UHTXLUHG��DOVR�ZLWK�QHJDWLYH
SUHVVXUH�GLIIHUHQFHV�

7KH�SURFHGXUH�LV�GHSHQGHQW�RQ�WKH�DLU�WLJKWQHVV�RI�WKH�WHVW�ULJ�LWVHOI���$�WHVW�ULJ�LV�FRQVLGHUHG
DLUWLJKW�LI�LWV�UHVLGXDO�DLU�IORZ�UDWH�LV�OHVV�WKDQ�����RI�WKH�VPDOOHVW�IORZ�UDWH�WR�EH�PHDVXUHG�

127(��)RU�QRQ�DLUWLJKW�WHVW�ULJV��LW�LV�DGYLVDEOH�WR�PHDVXUH�WKH�UHVLGXDO�DLU�IORZ�UDWHV
IRU� QHJDWLYH� SUHVVXUH� GLIIHUHQFHV� LPPHGLDWHO\� DIWHU� PHDVXULQJ� WKH� UHVLGXDO� DLU� IORZ
UDWHV�IRU�SRVLWLYH�SUHVVXUH�GLIIHUHQFHV�

����� 0HDVXUHPHQW�RI�DLU�SHUPHDELOLW\�RI�VSHFLPHQ�ILWWHG�LQ�DQ�DLUWLJKW�WHVW�ULJ

7KUHH�SUHVVXUH�SXOVHV�VKDOO�EH�DSSOLHG���7KH�GXUDWLRQ�RI�LQFUHDVH�LQ�SUHVVXUH�VKDOO�QRW�EH�OHVV
WKDQ�RQH�VHFRQG���(DFK�SXOVH�VKDOO�EH�PDLQWDLQHG�IRU�DW�OHDVW�WKUHH�VHFRQGV���(DFK�SXOVH�VKDOO
SURGXFH�D�SUHVVXUH�GLIIHUHQFH������ WR������JUHDWHU� WKDQ� WKH�PD[LPXP�SUHVVXUH�GLIIHUHQFH
DSPD[��IRU�WKH�WHVW��)LJXUH�$���VKRZV�WKH�YDULDWLRQ�RI�SUHVVXUH�GLIIHUHQFHV�ZLWK�WLPH�

$LU�SUHVVXUH�GLIIHUHQFHV�VKDOO�WKHQ�EH�DSSOLHG�LQ�VHYHUDO�VWHSV�DFFRUGLQJ�WR�WKH�UHODWHG�SURGXFW
VSHFLILFDWLRQ�� �:KHQ�QRW�DYDLODEOH��XVH�DQQH[�$�� �7KH�VPDOOHVW�SUHVVXUH�GLIIHUHQWLDO�VKDOO�EH
VXFK�WKDW�LW�FDQ�EH�PHDVXUHG�ZLWK�D�UHODWLYH�DFFXUDF\�RI�����

7KH�DLU�IORZ�UDWH�DQG�VWDWLF�SUHVVXUH�GLIIHUHQFH�DUH�PHDVXUHG�DQG�UHFRUGHG�DW�HDFK�VWHS���7KH
GXUDWLRQ�RI�HDFK�VWHS�VKDOO�EH�VXFK�WKDW�WKH�DLU�SUHVVXUH�LQ�WKH�WHVW�ULJ�LV�VWDELOL]HG�EHIRUH�WKH
DLU�IORZ�UDWH�LV�PHDVXUHG�

����� 0HDVXUHPHQW�RI�DLU�SHUPHDELOLW\�RI�VSHFLPHQ�ILWWHG�LQ�D�QRQ�DLUWLJKW�WHVW�ULJ

��������5HVLGXDO�DLU�IORZ�UDWH�PHDVXUHPHQWV

$OO�MRLQWV�RI�WKH�WHVW�VSHFLPHQ�VKDOO�EH�VHDOHG��HLWKHU�ZLWK�DQ�DGKHVLYH�WDSH�RU�ZLWK�DQ�DLUWLJKW
VKHHW�FRYHULQJ�WKH�ZKROH�RI�WKH�WHVW�VSHFLPHQ�

7KH�WKUHH�SUHVVXUH�SXOVHV�DV�GHILQHG�LQ�������VKDOO�EH�DSSOLHG�RQ�WKH�VHDOHG�WHVW�VSHFLPHQ�

0HDVXUH�DQG�UHFRUG�WKH�UHVLGXDO�DLU�IORZ�UDWHV�DFFRUGLQJ�WR�������

��������*OREDO�DLU�SHUPHDELOLW\�PHDVXUHPHQW

7KH�WHVW�VSHFLPHQ�VKDOO�EH�XQVHDOHG�

7KHQ�WKH�WKUHH�SUHVVXUH�SXOVHV�DV�GHILQHG�LQ�������VKDOO�EH�DSSOLHG�

0HDVXUH�DQG�UHFRUG�WKH�JOREDO�DLU�IORZ�UDWHV�DFFRUGLQJ�WR�������
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127(���� ,W� LV� UHFRPPHQGHG� WR� FKHFN�DJDLQ� WKH� UHVLGXDO� DLU� IORZ� UDWH�DFFRUGLQJ� WR
��������DIWHU�JOREDO�DLU�SHUPHDELOLW\�PHDVXUHPHQWV�

127(� ��� 7KH� SURFHGXUH� GHVFULEHG� LQ� ������ FDQ� DOVR� EH� XVHG� WR� PHDVXUH�� E\
GLIIHUHQFH��WKH�DLU�SHUPHDELOLW\�RI�D�SDUW�RI�D�VSHFLPHQ���7KH�RWKHU�SDUWV�DUH�VHDOHG�IRU
WKDW�SXUSRVH�

�� &DOFXODWLRQ�DQG�H[SUHVVLRQ�RI�UHVXOWV

��� $LU�IORZ�UDWH�UHDGLQJV
2EWDLQ� WKH�DLU� IORZ�UDWH� WKURXJK� WKH�VSHFLPHQ�DV� WKH�GLIIHUHQFH�EHWZHHQ� WKH�JOREDO�DLU� IORZ
UDWH�DQG�WKH�UHVLGXDO�DLU�IORZV�UDWH��LI�DQ\���7KLV�DSSOLHV�DW�HDFK�SUHVVXUH�GLIIHUHQFH�VWHS�

)RU�DLUWLJKW�ULJV��DQ�HVWLPDWH�RI�HUURU�RQ�DLU�IORZ�UDWH�LV�WKH�VXP�RI�WKH�HUURU�RQ�DLU�IORZ�UDWH
PHDVXUHPHQW�DQG�����RI�WKH�VPDOOHVW�DLU�IORZ�UDWH�

)RU�QRQ�DLUWLJKW�ULJV��WKLV�HVWLPDWH�LV�WKH�VXP�RI�WKH�HVWLPDWHV�RI�HUURUV�RQ�JOREDO�DLU�IORZ�UDWH
DQG�UHVLGXDO�DLU�IORZ�UDWH�

��� &RUUHFWLRQV�IRU�UHIHUHQFH�FRQGLWLRQV

:KHQ� DWPRVSKHULF� FRQGLWLRQV� LQ� WKH� DSSDUDWXV� DQG� DURXQG� WKH� VDPSOH� DUH� QRW� ZLWKLQ� WKH
UDQJH�

���WR�����&�DLU�WHPSHUDWXUH�
��������WR���������3D�DWPRVSKHULF�SUHVVXUH��RU
���WR������UHODWLYH�KXPLGLW\�

WKH�PHDVXUHG�DLU�IORZ�UDWHV�VKDOO�EH�FRUUHFWHG�DV�IROORZV�

ÜÜ
Ý

Û
ÌÌ
Í

Ë
=

�
� r

r
99 && ���

ZKHUH�

�9& LV�WKH�FRUUHFWHG�DLU�IORZ�UDWH�DW�UHIHUHQFH�FRQGLWLRQV
9& LV�WKH�PHDVXUHG�DLU�IORZ�UDWH�DW�ODERUDWRU\�FRQGLWLRQV
0 LV�WKH�GHQVLW\�RI�WKH�DLU�DW�UHIHUHQFH�FRQGLWLRQV�� 0� ��������NJ�Pñ

LV�WKH�GHQVLW\�RI�WKH�DLU�DW�ODERUDWRU\�FRQGLWLRQV��FDOFXODWHG�E\�

7

SS

�������

�������� ZD -=r ���

ZKHUH�
SD LV�WKH�DWPRVSKHULF�SUHVVXUH��LQ�SDVFDO�
7� LV�WKH�DEVROXWH�WHPSHUDWXUH��LQ�NHOYLQ�
SZ LV�WKH�ZDWHU�YDSRXU�SUHVVXUH��LQ�SDVFDO��FDOFXODWHG�E\�
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Ë
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ZKHUH�f �LV�WKH�UHODWLYH�KXPLGLW\�

8QFHUWDLQWLHV�RQ�WKHVH�FRUUHFWLRQV�DUH�QHJOHFWHG�LQ�WKH�HUURU�DQDO\VLV�
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��� 3ORWWLQJ�RI�GDWD

3ORW� WKH� FRUUHFWHG� DLU� IORZ� UDWH� WKURXJK� WKH� VSHFLPHQ� DJDLQVW� WKH� FRUUHVSRQGLQJ� SUHVVXUH
GLIIHUHQFH�IRU�ERWK�SRVLWLYH�DQG��LI�DSSURSULDWH��QHJDWLYH�SUHVVXUH�GLIIHUHQFHV�

127(��7KH�UHODWLRQVKLS�EHWZHHQ�DLU�IORZ�UDWH�DQG�SUHVVXUH�GLIIHUHQFH�LV�QRUPDOO\�QRW
OLQHDU���7KH�XVH�RI�D�ORJ�ORJ�SORW�LV�UHFRPPHQGHG�IRU�JHQHUDO�FDVHV��ZKHUH�HTXDWLRQ����
LV�DSSOLFDEOH�

��� 'HWHUPLQDWLRQ�RI�OHDNDJH�FRHIILFLHQWV

:KHQ� UHTXLUHG� E\� D� SURGXFW� VSHFLILFDWLRQ� RU� E\� DQ\� RWKHU� FRQYHQWLRQ�� GHWHUPLQH� WKH� IORZ
FRHIILFLHQW�&�DQG�WKH�H[SRQHQW�Q��XVLQJ�DQ�DSSURSULDWH�UHJUHVVLRQ�WHFKQLTXH��&�DQG�Q�VKDOO�EH
FDOFXODWHG�VHSDUDWHO\�IRU�SRVLWLYH�DQG�QHJDWLYH�SUHVVXUH�GLIIHUHQFHV�

127(��$QQH[�%�SURYLGHV�DQ�DSSURSULDWH�UHJUHVVLRQ�WHFKQLTXH�

��� (TXLYDOHQW�OHDNDJH�DUHD

:KHQ�UHTXLUHG�E\�D�SURGXFW�VSHFLILFDWLRQ�RU�E\�DQ\�RWKHU�FRQYHQWLRQ��WKH�HTXLYDOHQW�OHDNDJH
DUHD� RI� HDFK� HOHPHQW� LV� FDOFXODWHG� IURP� WKH� OHDNDJH� FRHIILFLHQWV� DV� IROORZV�� IRU� D� JLYHQ�
FRQYHQWLRQDO�SUHVVXUH�GLIIHUHQFH�

)5.0n(
L p

2
CA -r

= ���

7KLV�LV�WKH�DUHD�RI�D�VKDUS�HGJH�RULILFH�KDYLQJ�D�GLVFKDUJH�FRHIILFLHQW�HTXDO�WR���DQG�WKH�VDPH
OHDNDJH�DW�SUHVVXUH�GLIIHUHQFH��DS��DV�WKH�PHDVXUHG�HOHPHQW�

8QOHVV�RWKHUZLVH�VSHFLILHG�LQ�WKH�WHVW�UHSRUW��WKH�FRQYHQWLRQDO�SUHVVXUH�GLIIHUHQFH�LV����3D�

127(��)RU�WKLV�SUHVVXUH�GLIIHUHQFH��$/�LQ�P
��LV�FORVH�WR�&�H[SUHVVHG�LQ�P���V�¼�3D��

7KH� VWDQGDUG� GHYLDWLRQ� RI� WKH� HTXLYDOHQW� OHDNDJH� DUHD� LV� FRPSXWHG� IURP� WKH� VWDQGDUG
GHYLDWLRQV�RI�IORZ�FRHIILFLHQW��V&��DQG�RI�H[SRQHQW��VQ��E\

( )�Q

�

&
// OQ�� SV
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V
$$V D+Ü

Ü
Ý

Û
Ì
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Í

Ë
= ���

� $FFXUDF\
&DOFXODWH�WKH�����FRQILGHQFH�LQWHUYDOV�IRU�&�DQG�Q�DQG��LI�UHOHYDQW��IRU�$/

127(����$QQH[�%�JLYHV�JXLGDQFH�IRU�WKH�FDOFXODWLRQ

127(����7KH�H[SHFWHG�PHDVXUHPHQW�XQFHUWDLQW\�RI� WKH� IORZ�FRHIILFLHQW� LV� OHVV� WKDQ
�����7KLV� LV� EDVHG� RQ� WKH� DVVXPSWLRQ� RI� QRQ�FRUUHODWHG� XQFHUWDLQWLHV� LQ� &V � DQG� Dp�

ERWK�����VR�WKDW�WKH�XQFHUWDLQW\�LV� 22 )05,0(05,0 Q-+ �

7KH�PD[LPXP�HUURU��ZKHQ�Q� ����LV� ����� ��������
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�� 7HVW�UHSRUW
7KH�WHVW�UHSRUW�VKDOO�LQFOXGH�

D� UHIHUHQFH�WR�WKLV�VWDQGDUG�DQG��ZKHQ�DSSURSULDWH��WR�WKH�DSSOLHG�SURGXFW�VSHFLILFDWLRQ�

E��D� FRQFLVH�GHVFULSWLRQ�RI� WKH� WHVW� VSHFLPHQ�� LQFOXGLQJ� DW� OHDVW� WKH� IROORZLQJ� � LQIRUPDWLRQ�
FKHFNHG�EHIRUH�WKH�WHVWV�
��PDQXIDFWXUHU
V�QDPH�DQG�VSHFLILF�SURGXFW�LGHQWLILFDWLRQ�
��W\SH�RI�PDWHULDOV�DQG��LI�DSSOLFDEOH��WKHLU�VXUIDFH�WUHDWPHQW�
��ZLGWK��KHLJKW��RYHUDOO�DUHD��DQG�WKLFNQHVV�ZKHQ�DSSURSULDWH�
�� SODQV�ZLWK� GHWDLOV� RI� WKH� WHVW� VSHFLPHQ� RU� WKH� UHIHUHQFH� WR� GRFXPHQWV�ZKLFK� JLYH� � WKLV
LQIRUPDWLRQ��WKLV�SODQ�VKDOO�VKRZ�WKH�SRVLWLRQ�RI�WKH�IL[LQJ�GHYLFHV�DQG�VHDOHG�SDUWV��LI�DQ\�
��RWKHU�LQIRUPDWLRQ�DV�DSSURSULDWH�

F� GHVFULSWLRQ�RI�WKH�WHVW�FRQGLWLRQV��LQFOXGLQJ�DW�OHDVW�WKH�IROORZLQJ�
��DLU�WHPSHUDWXUH�DQG�UHODWLYH�KXPLGLW\�LQ�WKH�DSSDUDWXV��DQG�EDURPHWULF�DLU�SUHVVXUH�
��FRQGLWLRQLQJ�RI�WHVW�VSHFLPHQ�
��GHWDLOV�RI�PRXQWLQJ�WKH�WHVW�VSHFLPHQ�LQ�LWV�VXUURXQG�
��PD[LPXP�DQG�PLQLPXP�SUHVVXUH�GLIIHUHQFH�
��WHVWLQJ�RUJDQL]DWLRQ�DQG�GDWH�RI�WHVW�

G� WDEOH�RI�PHDVXUHG�DQG�FRUUHFWHG�YDOXHV�ZLWK�FRQILGHQFH�LQWHUYDOV��DQG�JUDSK�VKRZLQJ� WKH
DLU� IORZ� UDWH� DV� D� IXQFWLRQ� RI� SUHVVXUH� GLIIHUHQFH� ERWK� IRU� SRVLWLYH� DQG�� LI� DSSOLFDEOH�
QHJDWLYH�SUHVVXUH�GLIIHUHQFHV�

H� LI� UHOHYDQW�� WKH� OHDNDJH� FRHIILFLHQWV� &� DQG� Q� IRU� SRVLWLYH� DQG�� LI� DSSOLFDEOH�� QHJDWLYH
SUHVVXUH�GLIIHUHQFHV�DORQJ�ZLWK�WKHLU�FRQILGHQFH�OLPLWV�

I� ZKHQ�UHTXLUHG��WKH�HTXLYDOHQW�OHDNDJH�DUHD�WRJHWKHU�ZLWK�LWV�FRQILGHQFH�LQWHUYDO�

J� PHQWLRQ�RI�WKH�H[LVWHQFH�RI�DQ\�OHDNV�IRXQG�GXULQJ�WKH�WHVW�DQG�RI�WKHLU�SRVLWLRQ�



3DJH���
(1�����������

��%6,��������

$QQH[�$��QRUPDWLYH�
7HVW�SUHVVXUH�GLIIHUHQFHV
:KHQ� DYDLODEOH�� WKH� WHVW� SUHVVXUH� GLIIHUHQFHV� VKDOO� EH� WDNHQ� IURP� WKH� DSSURSULDWH� SURGXFW
VSHFLILFDWLRQ���,I�QR�VSHFLILFDWLRQ�LV�DYDLODEOH��WKH�IROORZLQJ�SURFHGXUH�VKDOO�EH�XVHG�

7KH�PD[LPXP�SUHVVXUH�GLIIHUHQFH��DSPD[��VKDOO�EH�RQH�RI�WKH�IROORZLQJ�

���3D ����3D ����3D ����3D �����3D�

7KH�PD[LPXP�SUHVVXUH�GLIIHUHQFH�LV�VHOHFWHG��DFFRUGLQJ�WR�WKH�FKDUDFWHULVWLFV�DQG�IXWXUH�XVH
RI�WKH�VSHFLPHQ�WHVWHG�DQG�WR�WKH�SXUSRVH�RI�WKH�WHVW���,W�VKRXOG�EH�VXFK�WKDW�WKH�HOHPHQW�GRHV
QRW�VKRZ��DIWHU�WHVW��LUUHYHUVLEOH�FKDQJHV�LQ�SHUPHDELOLW\�FKDUDFWHULVWLFV�

7KH� PLQLPXP� SUHVVXUH� GLIIHUHQFH�� DSPLQ�� VKDOO� EH� DW� OHDVW� HTXDO� WR� WKH� VPDOOHVW� SUHVVXUH
GLIIHUHQFH�PHDVXUDEOH�ZLWK�WKH�UHTXLUHG�DFFXUDF\�RI�������+RZHYHU��DSPLQ�VKDOO�QRW�H[FHHG�D
ILIWK�RI�DSPD[�

,I�QR�RWKHU�UHTXLUHPHQWV�DUH�VSHFLILHG��WKH�SUHVVXUH�VWHSV�DUH�GLVWULEXWHG�LQ�D�JHRPHWULF�VHULHV
EHWZHHQ�DQG�LQFOXGLQJ�DSPLQ�DQG�DSPD[�LQ�VXFK�D�ZD\�WKDW�WKHUH�DUH�DW�OHDVW�VHYHQ�PHDVXUHG
SRLQWV��VHH�ILJXUH�$������7KH�IXOO�UDQJH�LV�GLYLGHG�LQWR�1��1������SUHVVXUH�VWHSV�� SL��ZLWK�HTXDO
LQWHUYDOV�RQ�D�ORJDULWKPLF�VFDOH��WKDW�LV�
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,I�UHTXLUHG

3UHVVXUH�GLIIHUHQFH

��7LPH

)LJXUH�$����9DULDWLRQ�RI�SUHVVXUH�GLIIHUHQFH�ZLWK�WLPH
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$QQH[�%��LQIRUPDWLYH�
5HJUHVVLRQ�WHFKQLTXH

%�� 'HWHUPLQDWLRQ�RI�OHDNDJH�FRHIILFLHQWV

7KH�OHDNDJH�FRHIILFLHQWV��&�DQG�Q��DUH�REWDLQHG�E\�ILWWLQJ�WKH�PHDVXUHG�UHVXOWV�� &9 �DS���WR�WKH
HTXDWLRQ�

QS&9 D�� & �%���
(TXDWLRQ��LV�ILUVW�OLQHDUL]HG�E\�WDNLQJ�WKH�ORJDULWKP�RI�ERWK�VLGHV�

( ) ( ) ( )SQ&9 OQ����OQ� OQ & �%���
ZKLFK�FDQ�EH�ZULWWHQ�DV�D�OLQHDU�UHODWLRQVKLS

\�� �D���Q�[ �%���
ZLWK�

( )y V= ln & �� ( )&OQ� �D DQG ( )S[ DOQ� � �%���
7KH�FRHIILFLHQWV�D�DQG�Q�DUH�GHWHUPLQHG�XVLQJ�WKH�OLQHDU�UHJUHVVLRQ�WHFKQLTXH�GHVFULEHG�EHORZ��7KH�IORZ
FRHIILFLHQW�&�FDQ�WKHQ�EH�FDOFXODWHG�E\

&� �H[S�D� �%���
7KH�FRHIILFLHQWV�DUH�FDOFXODWHG�XVLQJ�WKH�IROORZLQJ�UHODWLRQVKLSV��)LUVW�FRPSXWH�
��WKH�HVWLPDWHV�RI�WKH�DYHUDJHV
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7KHQ�WKH�EHVW�HVWLPDWHV�RI�WKH�FRHIILFLHQWV�D�DQG�Q��DUH�
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127(��6WULFWO\� VSHDNLQJ�� WKH� VORSH�JLYHQ�E\� HTXDWLRQ� �%���� LV� FRUUHFW� RQO\�ZKHQ� WKH
DEVFLVVD��[L� DUH�H[DFWO\�NQRZQ�DQG�ZKHQ� WKH�GLVWULEXWLRQ�RI� WKH�RUGLQDWHV� DURXQG� WKH
UHJUHVVLRQ�OLQH�LV�QRUPDO��ZLWK�D�FRQVWDQW�VWDQGDUG�GHYLDWLRQ�

7KH�LGHQWLILFDWLRQ�PHWKRG�JLYHQ�LQ�WKLV�DQQH[�FDQ�EH�UHSODFHG�E\�DQ\�RWKHU�PHWKRG�SURYHQ�WR
EH�PRUH�DFFXUDWH�
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%�� $FFXUDF\�RI�OHDNDJH�FRHIILFLHQWV

7KH�YDULDQFHV�RQ� WKH� OLQHDU� FRHIILFLHQWV� RI� WKH� UHJUHVVLRQ� DUH� HVWLPDWHG�XVLQJ� WKH� IROORZLQJ
UHODWLRQV�
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,I�7�3�n��LV�WKH�VLJQLILFDQFH�OLPLW�RI�WKH�WZR�VLGHG�6WXGHQW�GLVWULEXWLRQ�IRU�D�SUREDELOLW\�3�IRU
GHJUHH�RI�IUHHGRP�n��WKHQ�WKH�FRQILGHQFH�OHYHOV�RQ�WKH�FRHIILFLHQWV�DUH

,D� �VD�7�3��1��� �%����

,Q� �VQ�7�3��1��� �%����

7KLV�PHDQV�WKDW�ZLWK�D�SUREDELOLW\�3�WKH�FRHIILFLHQW�D�OLHV�LQ�WKH�LQWHUYDO�>D�±�,D���D��,D@�DQG
WKH�VDPH�IRU�Q�

7KH�YDOXHV�RI�WKH�WZR�VLGHG�6WXGHQW�GLVWULEXWLRQ�DUH�JLYHQ�LQ�WDEOH�%��

7DEOH�%����7ZR�VLGHG�FRQILGHQFH�OLPLWV�7�3��1����IRU�D�6WXGHQW�GLVWULEXWLRQ

7�3��1����IRU�SUREDELOLW\�3� 
1�� ��� ��� ���� ���� ����� �����
� ����� ������ ������ ������ ������ �������
� ����� ������ ������ ������ ������ ������
� ����� ������ ������ ������ ������ ������
� ����� ������ ������ ������ ������ �����
� ����� ������ ������ ������ ������ �����
� ����� ������ ������ ������ ������ �����
� ����� ������ ������ ������ ������ �����
� ����� ������ ������ ������ ������ �����
� ����� ������ ������ ������ ������ �����
�� ����� ������ ������ ������ ������ ������

127(��)URP�.LHP�	�/HQWQHU��HG����'RFXPHQWD�*HLJ\��6FLHQWLILF�7DEOHV��*HLJ\��%DVOH�������
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BSI Ð British Standards Institution

BSI is the independent national body responsible for preparing British Standards. It
presents the UK view on standards in Europe and at the international level. It is
incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of British Standards
should make sure that they possess the latest amendments or editions.

It is the constant aim of BSI to improve the quality of our products and services. We
would be grateful if anyone finding an inaccuracy or ambiguity while using this
British Standard would inform the Secretary of the technical committee responsible,
the identity of which can be found on the inside front cover. Tel: 020 8996 9000.
Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures that
subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it is BSI policy to supply the BSI
implementation of those that have been published as British Standards, unless
otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and international
standards through its Library and its Technical Help to Exporters Service. Various
BSI electronic information services are also available which give details on all its
products and services. Contact the Information Centre. Tel: 020 8996 7111.
Fax: 020 8996 7048.

Subscribing members of BSI are kept up to date with standards developments and
receive substantial discounts on the purchase price of standards. For details of
these and other benefits contact Membership Administration. Tel: 020 8996 7002.
Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the UK, of
the publications of the international standardization bodies. Except as permitted
under the Copyright, Designs and Patents Act 1988 no extract may be reproduced,
stored in a retrieval system or transmitted in any form or by any means ± electronic,
photocopying, recording or otherwise ± without prior written permission from BSI.

This does not preclude the free use, in the course of implementing the standard, of
necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
Tel: 020 8996 7070.


