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1. INTRODUCTION

1.1 AIMS AND OBJECTIVES
'����FRPSULVHV�WKH�GHOLYHU\�RI�GHWDLOHG�OLJKWLQJ�GHVLJQV��LQFOXGLQJ�VSHFL¿FDWLRQ�RI�SURGXFWV�DQG�WHFKQLFDO�LQVWDOODWLRQ�
GHWDLOV��VXLWDEOH�IRU�FRPSOHWH�LPSOHPHQWDWLRQ�RQ�WKH�WLPHWDEOH�HVWDEOLVKHG�LQ�WKH�SURMHFW�'HVFULSWLRQ�RI�$FWLRQ��7KHVH�
GHVLJQV�PRUHRYHU�KDYH�EHHQ�DJUHHG�ZLWK�DOO�WKH�FLW\�SDUWQHUV�DQG�ZLWK�WKH�PDQXIDFWXULQJ�SDUWQHU��1HUL�����PHHWLQJV�
KHOG�IRU�FRRUGLQDWLRQ���)LQDOO\��WKH�GHVLJQV�DUH�EDVHG�RQ�TXDOLWDWLYH�UHVHDUFK�DQG�HQJDJHPHQW�GHULYLQJ�IURP�WKH�ODXQFK�
RI�8UEDQ�/LJKWLQJ�/DEV��8//V��LQ�HDFK�WDUJHW�GLVWULFW��DV�GHVFULEHG�LQ�'�����DQG�FDQ�IRUP�WKH�EDVLV�IRU�UHPDLQLQJ�WDVNV�
ZLWKLQ�:3���$V�VHW�RXW�LQ�WKH�'HVFULSWLRQ�RI�$FWLRQ���

D2.2 Outdoor lighting design (M22)
Based on qualitative research from ULLs and other data, and in consultation with Neri, we will produce a lighting 
design for implementation in a selected public space in each target district, allowing for further research and 
UH¿QHPHQW�RYHU�WKH�\HDU�ORQJ�LQVWDOODWLRQ�SHULRG�

,Q�RUGHU�WR�GRFXPHQW�WKLV�GHOLYHUDEOH��WKH�SUHVHQW�UHSRUW�¿UVW�LQWURGXFHV�'����E\�LQGLFDWLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�'����
DQG�'�����'HVLJQV�IRU�HDFK�WDUJHW�GLVWULFW�DUH�WKHQ�GLVFXVVHG�LQ�WXUQ��GRFXPHQWLQJ�WKH�VRFLDO�UHVHDUFK�EDVLV�RI�HDFK�
GHVLJQ�DQG�WKH�WHFKQLFDO�GHWDLOV�RI�HDFK�GHVLJQ��)XUWKHU�WHFKQLFDO�GHWDLOV��RQ�VSHFL¿F�SURGXFWV�WR�EH�GHSOR\HG��EXGJHW�
DQG�LQVWDOODWLRQ�VFKHGXOH��DUH�SUHVHQWHG�LQ�D�WHFKQLFDO�DSSHQGL[��$�¿QDO�DSSHQGL[�JLYHV�LWHPL]HV�WKH�8//�UHVHDUFK�DQG�
engagement activities carried out in each district up to 31 January 2023. 

1.2 SOCIAL RESEARCH AND COMMUNITY ENGAGEMENT: THE RELATIONSHIP BETWEEN 
D2.1 AND D2.2
7KH�OLJKWLQJ�GHVLJQV�SURGXFHG�LQ�'����ZHUH�EDVHG�RQ�VRFLDO�UHVHDUFK��FRPPXQLW\�HQJDJHPHQW�DQG�FR�GHVLJQ�DFWLYLWLHV�
LQ�HDFK�FLW\��EDVHG�RQ�8UEDQ�/LJKWLQJ�/DEV��7KH�SURFHVV�RI�RUJDQL]LQJ�DQG�ODXQFKLQJ�WKHVH�HQWLWLHV��DV�ZHOO�DV�GHWDLOV�RI�
PHHWLQJV��UHVHDUFK�DQG�FR�GHVLJQ�DFWLYLWLHV�ZDV�GRFXPHQWHG�LQ�'����XS�WR����$XJXVW�������7KH�HQG�SRLQW�RI�WKDW�GHOLYH-
rable therefore included baseline research and launch activities but did not cover the period from 1 September 2022 to 
���-DQXDU\�������GXULQJ�WKLV�SHULRG�WKHUH�ZHUH�DGGLWLRQDO�FR�GHVLJQ�PHHWLQJV��LQFOXGLQJ�IHHGEDFN�GLVFXVVLRQV�RI�GUDIW�
OLJKWLQJ�GHVLJQV��PRUHRYHU�'����LQFOXGHV�WKH�LQWHJUDWLRQ�RI�8//�UHVHDUFK�DQG�HQJDJHPHQW�DFWLYLWLHV�LQ�WKH�SURFHVV�RI�
SURGXFLQJ�DQG�UH¿QLQJ�OLJKWLQJ�GHVLJQV�IRU�LQVWDOODWLRQ�
The full complement of research and engagement activities from D2.1 through 31 January 2023 are detailed in an an-
QH[�WR�WKLV�UHSRUW�VR�WKDW�WKH�IXOO�VRFLDO�DQG�FR�GHVLJQ�EDVLV�RI�'����FDQ�EH�XQGHUVWRRG��:LWKLQ�'����WKH�IROORZLQJ�VHFWLRQ�
HODERUDWHV�WKH�PHWKRGRORJ\�IRU�FRQQHFWLQJ�'����DQG�'�����'����ZLOO�GLVFXVV�PHWKRGRORJ\�IRU�DSSO\LQJ�'����WR�LQGRRU�
OLJKWLQJ�GHVLJQ�DQG�JXLGHOLQHV���'HWDLOV�RI�VSHFL¿F�¿QGLQJV�IRU�HDFK�FLW\�DUH�GHWDLOHG�LQ�WKHLU�LQGLYLGXDO�VHFWLRQV�

1.3 SOCIAL RESEARCH AND CO-DESIGN METHODOLOGY
7KH�RYHUDUFKLQJ�DLP�RI�:3��KDV�EHHQ�WR�GHVLJQ��LPSOHPHQW�DQG�DVVHVV�D�SXEOLF�OLJKWLQJ�LQVWDOODWLRQ�ZLWKLQ�WKH�FRQWH[W�RI�
EDVHOLQH�VRFLDO�UHVHDUFK�DQG�FRPPXQLW\�HQJDJHPHQW��LQFOXGLQJ�FR�GHVLJQ�ZRUNVKRSV��8QGHU�WKH�EDQQHU�RI�ORFDO�8UEDQ�
/LJKWLQJ�/DEV��8//V���WKH�GHYHORSPHQW�RI�WKH�OLJKWLQJ�LQVWDOODWLRQV�ZDV�VLJQL¿FDQWO\�GHWHUPLQHG�E\�GHWDLOHG�TXDOLWDWLYH�
UHVHDUFK�WR�XQGHUVWDQG�WKH�GLYHUVH�FRQGLWLRQV�DQG�LVVXHV�RI�HOGHUO\�OLIH�LQ�HDFK�FRPPXQLW\��DQG�WR�LQYROYH�ORFDO�VWD-
NHKROGHUV�²�WKURXJK�ERWK�UHVHDUFK�DQG�HQJDJHPHQW�ZRUNVKRSV�²�LQ�WKH�GHVLJQ�SURFHVV��HJ��LGHQWLI\LQJ�LVVXHV��JLYLQJ�
IHHGEDFN�RQ�GHVLJQ�LGHDV��HWF���
7KH�PHWKRGRORJ\�IRU�'�����8//V�DQG�FR�GHVLJQ�EDVLV�IRU�'����DQG�'����LV�EXLOW�RQ�TXDOLWDWLYH�VRFLDO�UHVHDUFK�ZLWK�DQ�
HWKQRJUDSKLF�RULHQWDWLRQ��$V�GHWDLOHG�LQ�'����DQG�WKH�DSSHQGL[�WR�WKLV�GHOLYHUDEOH��WKH�PDLQ�HOHPHQWV�LQFOXGH�
• VHPL�VWUXFWXUHG�LQWHUYLHZV�ZLWK�VWDNHKROGHUV��LQFOXGLQJ�ERWK�H[WHQVLYH�LQWHUYLHZV������KRXUV��DQG�PRUH�EULHI�DQG�

LQIRUPDO�FRQYHUVDWLRQV��RIWHQ�RYHU�WKH�FRXUVH�RI�PXOWLSOH�LQWHUDFWLRQV�ZLWK�LQIRUPDQWV�
• µZDONDERXWV¶�DQG�RWKHU�LQ�VLWX�REVHUYDWLRQ�DQG�GLVFXVVLRQ�RI�ORFDO�VHWWLQJV��LQFOXGLQJ�LQVWDOODWLRQ�VLWHV�
• REVHUYDWLRQ�DQG�SKRWR�YLGHR�GRFXPHQWDWLRQ�RI�QHLJKERXUKRRGV�DQG�LQVWDOODWLRQ�VLWHV��LQFRUSRUDWLQJ�GLIIHUHQW�GD\V�RI�

ZHHN��VHDVRQV�DQG�WLPHV�RI�GD\�
• ZRUNVKRSV�LQ�ZKLFK�SDUWLFLSDQWV�HQJDJH�ZLWK�GLIIHUHQW�VWDJHV�RI�WKH�GHVLJQ�SURFHVV�
• SDUWLFLSDWLRQ�LQ�PHHWLQJV�DQG�DFWLYLWLHV�RI�D�UDQJH�RI�ORFDO�RUJDQL]DWLRQV��LQFOXGLQJ�DFWLYLVW�IRUXPV��DJH�UHODWHG�DFWLYL-

ties and local meeting places.
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$V�LQGLFDWHG�LQ�'�����WKH�VSHFL¿F�PL[�RI�PHWKRGRORJLHV�DQG�WKH�PDQQHU�RI�WKHLU�GHSOR\PHQW�QHFHVVDULO\�GLIIHUHG�LQ�HDFK�
FLW\�EHFDXVH�RI�GLIIHUHQW�ORFDO�FRQGLWLRQV��)RU�H[DPSOH��LQ�%RORJQD��LQIRUPDO�ORFDO�QHWZRUNV�ZHUH�WKH�FUXFLDO�HOHPHQW�VR�
that informal conversations and participation in everyday local activities played a much larger role than in other cities. 
5HVHDUFK�DQG�HQJDJHPHQW�FR�GHVLJQ�ZHUH�VWUXFWXUHG�LQ�UHODWLRQ�WR�D�µ5RDGPDS¶�GRFXPHQW��VHH�'�����DQG�WKURXJK�
ZHHNO\�PHHWLQJV�ZLWK�WKH�FLW\�WHDPV�DQG�UHVHDUFK�DVVLVWDQWV�LQ�HDFK�GLVWULFW��,Q�HDFK�DUHD�WKH�REMHFWLYH�ZDV�WR�HQVXUH�
WKDW�WKH�IXOO�UDQJH�RI�VWDNHKROGHUV�ZDV�UHVHDUFKHG�DQG�LQFOXGHG��UHÀHFWHG�LQ�ERWK�UHVHDUFK�DQG�GHVLJQ�RXWFRPHV��7KLV�
SDUWLFXODUO\�LQYROYHG�WKH�PDSSLQJ��IRU�HDFK�VSHFL¿F�GLVWULFW��RI�WKH�UDQJH�RI�ROGHU�SHRSOH�LQ�WKH�DUHD��ORRNLQJ�DW�GLVSDULWLHV�
LQ�WHUPV�RI�JHQGHU��HWKQLFLW\��DJH�UDQJH��W\SHV�RI�GLVDELOLW\�DQG�W\SHV�RI�KRXVHKROG�FRPSRVLWLRQ��
,Q�RUGHU�WR�VXSSRUW�ERWK�'����GHVLJQ�ZRUN�DQG�WR�GHYHORS�RYHUDOO�UHVHDUFK�¿QGLQJV�XQGHU�VXFK�GLIIHULQJ�FRQGLWLRQV��
DQDO\WLFDO�VWUDWHJLHV�ZHUH�GHYHORSHG�WR�HQVXUH�WKDW�WKH�VSHFL¿FLW\�RI�HDFK�FLW\�ZDV�IXOO\�UHÀHFWHG�ZKLOH�VWLOO�DOORZLQJ�
FRPSDUDELOLW\�DQG�JHQHUDOL]DEOH�¿QGLQJV�

,Q�UHODWLRQ�WR�'�����LQWHJUDWLRQ�RI�VRFLDO�UHVHDUFK�DQG�FR�GHVLJQ�GDWD�LQYROYHG�DQ�DQDO\WLFDO�VWUDWHJ\�RSHUDWLQJ�DW�WKUHH�
LQWHU�UHODWHG�OHYHOV��7KHVH�DUH�UHÀHFWHG�LQ�WKH�GLVFXVVLRQ�RI�HDFK�FLW\�

A. The social organisation of ageing:
$W�WKLV�OHYHO��WKH�FRQFHUQ�LV�ZLWK�WKH�RYHUDOO�RUJDQLVDWLRQ�RI�DJHLQJ�LQ�HDFK�ORFDOLW\�LQ�RUGHU�WR�GHYHORS�D�SUDFWLFDO�XQ-
GHUVWDQGLQJ�RI�WKH�FRQWH[W�IRU�DJH��KHDOWK�ZHOO�EHLQJ�DQG�OLJKW�SXEOLF�VSDFH��µ6RFLDO�RUJDQL]DWLRQ�RI�DJHLQJ¶�ZDV�XVHG�WR�
VWUXFWXUH�DQDO\VLV�RI�KRZ�DJHLQJ�LV�RUJDQLVHG�DQG�H[SHULHQFHG�LQ�VSHFL¿F�ZD\V��WKH�FRPSRQHQWV�RI�WKHVH�SDWWHUQV�RI�
ageing are summarised through the themes listed below. In order to deal with enormous differences between and within 
WKH�WDUJHW�GLVWULFWV��DQ�DQDO\WLFDO�IUDPHZRUN�ZDV�GHYHORSHG�WKDW�RUJDQL]HG�GDWD�LQWR�WKHPHV�VKDUHG�DFURVV�WKH�FLWLHV�
ZKLOH�VLPXOWDQHRXVO\�DOORZLQJ�IXOO�H[SUHVVLRQ�RI�WKH�GLIIHUHQFHV�LQ�ZKLFK�HDFK�WKHPH�ZDV�PDQLIHVWHG�LQ�HDFK�FLW\��
8QGHU�HDFK�FLW\��EHORZ��WKHUH�LV�GLVFXVVLRQ�RI�WKH�PDLQ�WKHPDWLF�¿QGLQJV�WKDW�SOD\HG�LQWR�GHVLJQ�VWUDWHJLHV�DQG�GHFL-
VLRQV��7KH�WKHPHV�DUH�DV�IROORZV��KHDGLQJV�GLIIHU�VOLJKWO\�IURP�'����DV�D�UHVXOW�RI�UH¿QHPHQW��
•Being active/active ageing
�:KDW�LV�GH¿QHG�DQG�YDOXHG�DV�µDFWLYLW\¶"�+RZ�GR�SHRSOH�FRQQHFW�DJHLQJ��ZHOO�EHLQJ�DQG�DFWLYLW\"�+RZ�GR�HOGHUO\�SHRSOH�
VWUXFWXUH�DFWLYLWLHV"
•Public space
� �:KDW�FRQFHSWV�DQG�YDOXHV�PDNH�XS�WKH�H[SHULHQFH�RI�SXEOLF�VSDFH"
•Social connection
� �:KDW�NLQGV�RI�VRFLDO�FRQWDFW�QRUPDWLYH�DW�GLIIHUHQW�VWDJHV�FRQGLWLRQV�RI�DJHLQJ"�:KDW�DUH�WKH�GULYHUV�DQG�FRVWV��
� RI�VRFLDO�LVRODWLRQ"�:KDW�VXSSRUWV�RU�OLPLWV�VRFLDO�SDUWLFLSDWLRQ"
•Social value
� �:KDW�VRFLDO�VWDWXV�DQG�YDOXH�GR�ROGHU�SHRSOH�KDYH�UHODWLYH�WR�RWKHU�JHQHUDWLRQV"�:KDW�GRHV�VRFLDO�YDOXH�GH�
� SHQG�RQ"�:KDW�FXOWXUDO�DVVXPSWLRQV�DERXW�WKH�HOGHUO\�LPSDFW�WKHLU�FRQGLWLRQV"
•Care and citizenship
� �:KDW�DUH�WKH�VRXUFHV�DQG�TXDOLWLHV�RI�FDUH�DQG�FDUHUV��IDPLO\��QHLJKERXUKRRG��VWDWH��PDUNHW�"
•Sharing space – identity and ownership
� �+RZ�GRHV�DJHLQJ�LQ�WKLV�SODFH�FRQQHFW�WR�QDUUDWLYHV��DQG�KLVWRULHV�RI�EHORQJLQJ��LGHQWLW\��HWKQLFLW\���VDIHW\�DQG��
� VHFXULW\"�:KR�PDNHV�XS�WKLV�QHLJKERXUKRRG"

B. Socio-spatial analysis:
:RUNVKRSV��LQ�WKH�FRQWH[W�RI�WKH�IXOO�PL[�RI�PHWKRGRORJLHV��DOORZHG�H[SORUDWLRQ�RI�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�RUJDQL]D-
WLRQ�RI�DJHLQJ�RQ�WKH�RQH�KDQG�DQG�WKH�XVHV�DQG�H[SHULHQFHV�RI�VRFLDO�VSDFHV�RQ�WKH�RWKHU�KDQG��LQFOXGLQJ�WKH�LPSDFW�RI�
OLJKWLQJ�RQ�XVH�RI�VSDFH�E\�ROGHU�SHRSOH��&HQWUDO�WR�WKLV�OHYHO�RI�DQDO\VLV�ZDV�PDSSLQJ�ZKLFK�SDWKV�ROGHU�SHRSOH�WRRN�IRU�
YDULRXV�URXWLQJ�DQG�VSHFLDO�DFWLYLWLHV��WKH�PHDQLQJ�RI�GLIIHUHQW�ORFDO�VSDFHV�WR�WKHP��WKHLU�IHHOLQJV�DERXW�SXEOLF�VSDFH�LQ�
JHQHUDO�DQG�VSHFL¿F�ORFDO�SODFHV��7KLV�DQDO\VLV�DOVR�DLPHG�WR�SODFH�WKH�FKRVHQ�LQVWDOODWLRQ�VLWHV�LQ�WKH�EURDGHU�OLYHV�DQG�
activities of older people.
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&��6LWH�VSHFLÀF�DQDO\VLV�
:RUNVKRSV��ZDONDERXWV�DQG�VLWH�REVHUYDWLRQ�SOXV�RQ�VLWH�LQWHUYLHZV�ZLWK�SDVVHUVE\�JHQHUDWHG�YHU\�GHWDLOHG�GDWD�DERXW�
VSHFL¿F�HOHPHQWV�RI�WKH�LQVWDOODWLRQ�VLWHV��$OWKRXJK�RIWHQ�PLFURVFRSLF�LQ�IRFXV��WKH�SUHFHGLQJ�WZR�DQDO\WLFDO�OHYHOV�
DOORZHG�LQWHUSUHWDWLRQ�RI�H[WUHPHO\�JUDQXODU�GDWD�LQ�UHODWLRQ�WR�ERWK�RYHUDOO�DFWLYLWLHV�ZLWKLQ�WKH�QHLJKERXUKRRG�DQG�WKH�
ZLGHVW�LVVXHV�RI�DJHLQJ�LQ�D�SDUWLFXODU�FLW\��)RU�H[DPSOH��ZDONDERXWV�DQG�ZRUNVKRS�PDWHULDO�LQ�$PVWHUGDP�JHQHUDWHG�
YHU\�GHWDLOHG�GLVFXVVLRQ�RI�SDYLQJ�VWRQHV�WKDW�KDYH�EHHQ�GHIRUPHG�E\�WUHH�URRWV��FRPSRXQGHG�E\�YHU\�SRRU�OLJKWLQJ��
PDNLQJ�SDVVDJH�GLI¿FXOW�IRU�ROGHU�SHRSOH�ZLWK�PRELOLW\�GHYLFHV��7KLV�ZDV�FOHDUO\�UHODWHG�WR�SHRSOH¶V�FKRLFHV�RI�SDWKZD\V�
IURP�KRPH�WR�VKRSSLQJ�SUHFLQFWV��UHVXOWLQJ�LQ�ERWK�DOWHUHG�URXWHV�DQG�RIWHQ�XQVDWLVIDFWRU\�FKRLFHV�RI�VKRSV��VSDFHV�WR�
VRFLDOLVH�DQG�UHGXFWLRQ�RI�DFWLYLW\��,Q�WHUPV�RI�WKH�VRFLDO�RUJDQL]DWLRQ�RI�DJHLQJ��LW�ZDV�HTXDOO\�FOHDU�WKDW�WKH�SDYLQJ�LVVXH�
ZDV�LQWHUSUHWHG�E\�SHRSOH�LQ�WHUPV�RI�IDLOXUHV�RI�ORFDO�JRYHUQPHQW�WKDW�UHÀHFWHG�WKH�ORZ�YDOXH�RI�ROGHU�SHRSOH�DQG�WKHLU�
ODFN�RI�DJHQF\�LQ�UHSRUWLQJ�VXFK�LVVXHV�DQG�JHWWLQJ�WKHP�DGGUHVVHG�

2. INNOVATIVE LIGHTING RESEARCH AND REFINEMENT

The Description of Action for D2.2 includes the requirement that the lighting designs for each district allow ‘for further 
UHVHDUFK�DQG�UH¿QHPHQW�RYHU�WKH�\HDU�ORQJ�LQVWDOODWLRQ�SHULRG¶��$OWKRXJK�WKLV�HOHPHQW�RI�:3��IDOOV�RXWVLGH�WKLV�UHSRUW��
LW�LV�LPSRUWDQW�WR�LQGLFDWH�WKDW�GHVLJQ�GHFLVLRQV�LQFOXGHG�FKRLFHV�RI�SURGXFWV�DQG�OD\RXWV�WKDW�ZRXOG�HQDEOH�ERWK�H[SHUL-
mentation and responsive changes to the lighting installations over the year of implementation. 

Innovative lighting research: 
• 7KH�VSHFL¿F�GHVLJQ�ZLOO�HQDEOH�DGPLQLVWUWLRQ�RI�D�TXHVWLRQQDLUH�EHIRUH�DQG�GXULQJ�WKH�OLJKWLQJ�LQVWDOODWLRQ��DOORZLQJ�

WHFKQLFDO�UHVHDUFK�LQWR�FKDQJHV�LQ�JODUH��IDFLDO�UHFRJQLWLRQ�DQG�SHUFHSWLRQ�RI�WKH�OLW�VFHQH�
• 7KH�LQVWDOODWLRQV�ZLOO�EH�XVHG�IRU�WKUHH�SODQQHG�SKDVHV�RI�UHVHDUFK�DW�WKH�VWDUW��PLG�SRLQW�DQG�HQG�RI�LQVWDOODWLRQ�

SHULRG��WKH�ODWWHU�LV�'������7KHVH�ZLOO�FRPSULVH�ZRUNVKRSV��JXLGHG�ZDONV�DQG�RQVLWH�LQWHUYLHZV��7KHVH�ZLOO�WDNH�
DGYDQWDJH�RI�WKH�VLWH�ORFDWLRQ��XQLYHUVDOO\�IDPLOLDU�DQG�URXWLQHO\�XVHG�VLWHV��DQG�RI�PRGL¿DEOH�HOHPHQWV�RI�WKH�GHVLJQ�
�GHWDLOHG�EHORZ��WKDW�ZLOO�DOORZ�LQWHUDFWLYH�DQG�UHVSRQVLYH�FKDQJHV�WR�WKH�LQVWDOODWLRQ�

5HÀQHPHQW�DQG�H[SHULPHQWDWLRQ�
• 7KH�OLJKW�HQJLQH�GHYHORSHG�ZLWK�1HUL�DOORZV�DGMXVWPHQW�RI�OXPLQRXV�ÀX[�IURP�]HUR�WR�ORFDO�FLW\�ORFDWLRQ�VWDQGDUGV��

'LPPLQJ�FDQ�EH�FRQWUROOHG�IURP�D�FRQWURO�V\VWHP�FKRVHQ�LQ�FRRUGLQDWLRQ�ZLWK�FLWLHV��DQG�FDQ�EH�SURJUDPPHG�IRU�
GDLO\��ZHHNO\�DQG�VHDVRQDO�GLPPLQJ�VFKHGXOHV��7KLV�ZLOO�DOORZ�WULDO�RI�GLIIHUHQW�OLJKW�OHYHOV��LQ�VRPH�FDVHV�FRYHULQJ�
VSHFL¿F�DQG�VHSDUDEOH�]RQHV�LQ�HDFK�LQVWDOODWLRQ��WR�DVVHVV�LPSDFW�DQG�SHUFHSWLRQ�RI�FKDQJHV�

• 7KH�OLJKW�HQJLQH�GHYHORSHG�ZLWK�1HUL�DOVR�DOORZV�FRORXU�WHPSHUDWXUH��&&7��DGMXVWPHQW�IURP������.HOYLQ�GHJUHH�WR�
�����.HOYLQ�GHJUHH��GLVFXVVHG�EHORZ���7KLV�FDQ�DOVR�EH�FRQWUROOHG�LQ�UHDO�WLPH��DQG�FDQ�EH�SURJUDPPHG�IRU�GDLO\��
ZHHNO\�DQG�VHDVRQDO�VFKHGXOHV�����

• 7KH�OLJKWLQJ�SURGXFWV�KDYH�DOVR�EHHQ�FKRVHQ�WR�DOORZ�WZR�GLIIHUHQW�&RORXU�5HQGHULQJ�,QGH[��&5,��OHYHOV�IRU�GLIIHUHQW�
]RQHV��&5,����DQG�&5,�����7KHVH�ZLOO�EH�RQH�RI�WKH�¿UVW�XUEDQ�SXEOLF�OLJKWLQJ�LQVWDOODWLRQV�ZLWK�&5,�����DOORZLQJ�
DVVHVVPHQW�RI�PDUJLQDO�JDLQV�DQG�FRVW�EHQH¿W�RI�WKLV�&5,�LQFUHDVH�IRU�ROGHU�UHVLGHQWV�

1%��DOWKRXJK�WKH�'R$�SURSRVHG�D�RQH�\HDU�LQVWDOODWLRQ�SHULRG��DQG�(1/,*+7(1PH�UHVHDUFK�ZLWKLQ�:3��ZLOO�HQG�DW�WKDW�
SRLQW��WKH�OLJKWLQJ�LQVWDOODWLRQV�ZHUH�GHVLJQHG�DV�SRWHQWLDOO\�SHUPDQHQW�¿[WXUHV��,Q�IDFW��DOO�WKUHH�FLWLHV�KDYH�GHFLGHG�WR�
DGRSW�WKH�GHVLJQV�RQ�D�SHUPDQHQW�EDVLV��DOORZLQJ�IRU�FRQWLQXHG�UHVHDUFK�DQG�UH¿QHPHQW�
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3. INNOVATIVE LIGHTING TECHNOLOGY

7KH�/('�HQJLQHV�XVHG�IRU�WKH�OLJKWLQJ�RI�WKH�SURMHFW�DUHDV�ZHUH�FKRVHQ�DFFRUGLQJ�WR�WKH�H[SHULPHQWDWLRQ�DQG�DQDO\VLV�
of the visual comfort of the users.
The study intends to evaluate in particular the effects and preferences of users in different lighting scenarios. In particu-
ODU��WKH�OLJKWLQJ�V\VWHP�SURSRVHG�LQ�WKH�WKUHH�FLWLHV�LV�FDSDEOH�RI�FRQWUROOLQJ�WKH�OXPLQRXV�ÀX[�DQG�WKH�FRORU�WHPSHUDWXUH�
RI�WKH�OXPLQDLUHV��,Q�DGGLWLRQ��WKH�DQDO\VLV�LQWHQGV�WR�FRPSDUH�WKH�HIIHFWV�RI�OXPLQDLUHV�FKDUDFWHUL]HG�E\�&5,����DQG�
OXPLQDLUHV�ZLWK�&5,�����LQ�SDUWLFXODU�IRU�WKH�HOGHUO\�SRSXODWLRQ�

3.1 CRI 80 VERSUS CRI 90
&5,�LV�D�PHDVXUH�RI�D�OLJKW�VRXUFH¶V�DELOLW\�WR�VKRZ�REMHFW�FRORXUV�³UHDOLVWLFDOO\´�RU�³QDWXUDOO\´�FRPSDUHG�WR�D�IDPLOLDU�
UHIHUHQFH�VRXUFH��HLWKHU�LQFDQGHVFHQW�OLJKW�RU�GD\OLJKW��:KLOH�KLJKHU�&5,�UDWLQJV�DUH�GHVLUHDEOH��LW�KDV�EHHQ�D�PDWWHU�RI�
debate whether everyday users of public spaces detect or gain advantage from the highest ratings. In the three installa-
WLRQV��VRPH�RI�WKH�OXPLQDLUHV�SURSRVHG�LQ�WKH�WKUHH�FLWLHV�DUH�FKDUDFWHUL]HG�E\�&5,�����,Q�VSHFL¿F�DUHDV��VRPH�OXPLQDL-
UHV�ZLWK�&5,����DUH�SURSRVHG��'XULQJ�WKH�H[SHULPHQWDWLRQ�SKDVH��VXUYH\V�ZLOO�EH�FRQGXFWHG�LQ�RUGHU�WR�HYDOXDWH�ZKHWKHU�
users can perceive any differences in lighting. 
7KHUHE\��WKH�VWXG\�ZLOO�EH�DEOH�WR�HYDOXDWH�DQ\�DGYDQWDJHV�LQWURGXFHG�E\�WKH�XVH�RI�OXPLQDLUHV�FKDUDFWHUL]HG�E\�&5,����
in outdoor environments.

3.2 TUNABLE WHITE LIGHT
Tunable lighting is the ability to control a light source’s color temperature output. 
7KH�OLJKWLQJ�GHVLJQ�SURSRVDO�LQFOXGHV�D�FRQWURO�V\VWHP�FDSDEOH�WR�FRQWURO�ERWK�WKH�LQWHQVLW\�RI�WKH�HPLWWHG�OXPLQRXV�ÀX[�
DQG�WKH�FRORU�WHPSHUDWXUH��IURP�����.�WR�����.���7KLV�V\VWHP�RIIHUV�WKH�SRVVLELOLW\�WR�VHW�GLIIHUHQW�OLJKWLQJ�VFHQDULRV�IRU�
the three project areas. 
,Q�DGGLWLRQ��DQDO\VHV�ZLOO�DOVR�EH�FRQGXFWHG�RQ�WKH�LQWHQVLW\�RI�WKH�HPLWWHG�OXPLQRXV�ÀX[��7KHUHIRUH�LW�ZLOO�EH�SRVVLEOH�
WR�DGMXVW�WKH�OXPLQRXV��ÀX[�DFFRUGLQJ�WR�WKH�DFWLYLWLHV�HQYLVDJHG�LQ�WKH�DUHDV��SURYLGLQJ�DGHTXDWH�OLJKWLQJ�OHYHOV�IRU�
the different hours of the day. Testing of different lighting scenarios for outdoor environments will provide indications 
UHJDUGLQJ�WKH�YLVXDO�FRPIRUW�RI�WKH�XVHUV��)XUWKHUPRUH��WKH�SRVVLELOLW\�WR�FRQWURO�WKH�HPLWWHG�ÀX[�ZLOO�UHGXFH�WKH�OLJKW�
LQWHQVLW\�ZKHQ�WKH�VSDFHV�DUH�QRW�XVHG��WKXV�OHDGLQJ�WR�HQHUJ\�VDYLQJV�

Lighting chart: variation on CCT

CRI chart
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/LJKWLQJ�FKDUW��YDULDWLRQ�RQ�OXPLQRXV�ÀX[��EULJKWQHVV�
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4. AMSTERDAM

([WHQVLRQ�RI�WKH�SURMHFW���������P2

Lighting points: 84

7KH�VHOHFWHG�GLVWULFW�IRU�$PVWHUGDP�LV�WKH�:LOGHPDQ�QHLJKERXUKRRG�LQ�1LHXZ�:HVW��ZLWK�D�SRSXODWLRQ�RI���������LQKD-
ELWDQWV��,W�LV�D�PRGHUQLVW�SRVWZDU�GHYHORSPHQW�FRQVWUXFWHG�RQ�WKH�SULQFLSOH�RI�JDUGHQ�FLWLHV��FRPSDUDEOH�WR�RXU�GLVWULFWV�
LQ�%RORJQD�DQG�7DUWX�LQ�WHUPV�RI�XUEDQ�PRUSKRORJ\������VWRUH\�DSDUWPHQW�EORFNV�VXUURXQGHG�E\�JUHHQ�VSDFHV��EXW�ZLWK�
PRUH�FRPPHUFLDO�DQG�EXVLQHVV�XVH��,W�ZDV�SDUW�RI�WKH�H[WHQVLRQ�RI�WKH�FLW\�WR�WKH�ZHVW��LQFOXGLQJ�ODQG�UHFODPDWLRQ�LQYRO-
YHG�LQ�WKH�EXLOGLQJ�RI�6FKLSKRO�DLUSRUW��DQG�LW�OLHV�DERXW�����NP�IURP�FLW\�FHQWUH�

The district in relation to the city centre

The case study area
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4.1 SOCIAL RESEARCH AND COMMUNITY ENGAGEMENT BASIS FOR AMSTERDAM LIGHTING 
DESIGN
'HWDLOV�RI�UHVHDUFK�DQG�HQJDJHPHQW�DFWLYLWLHV�FDQ�EH�IRXQG�LQ�WKH�$SSHQGL[���7KH�IROORZLQJ�GLVFXVVLRQ�LV�QRW�D�FRP-
SUHKHQVLYH�DQDO\VLV�RI�WKH�UHVHDUFK�DQG�HQJDJHPHQW�PDWHULDO��EXW�UDWKHU�IRFXVHV�RQ�WKH�¿QGLQJV�WKDW�ZHUH�PRVW�IRUPD-
WLYH�IRU�GHVLJQ�GLVFXVVLRQV��VWUDWHJLHV�DQG�¿QDO�GHFLVLRQV��,Q�WKH�LQWHUHVW�RI�EUHYLW\��PRVW�LWHPV�DUH�OLVWHG�DV�EXOOHW�SRLQWV��
7KH�GLVFXVVLRQ�LV�RUJDQLVHG�LQ�DFFRUG�ZLWK�WKH�PHWKRGRORJ\�SUHVHQWHG�LQ�WKH�LQWURGXFWLRQ�WR�WKLV�GHOLYHUDEOH��FRPSULVLQJ�
three levels of interconnected analysis. 

4.1.1  THE SOCIAL ORGANIZATION OF AGEING IN AMSTERDAM
:LOGHPDQ�LV�HWKQLFDOO\�KLJKO\�GLYHUVH��ZLWK�D�PDMRULW\�RI�HWKQLF�'XWFK�DPRQJVW�HOGHUO\�UHVLGHQWV��EHFDXVH�RI�VRFLDO�KRX-
VLQJ�DOORFDWLRQ�SROLF\��DQG�VHYHUDO�ODUJH�PLQRULWLHV��7XUNLVK��0RURFFDQ��6XULQDPHVH��,QGRQHVLDQ��&KLQHVH���7KH�HWKQLF�
PL[�DPRQJVW�\RXQJHU�JHQHUDWLRQV�LV�WKH�UHYHUVH��ZLWK�HWKQLF�'XWFK�FRQVWLWXWLQJ�D�PLQRULW\��0RUHRYHU��WKH�GLIIHUHQW�HWKQL-
FLWLHV�DUH�QRW�LQWHJUDWHG��ZLWK�HOGHUO\�HWKQLF�PHPEHUV�RIWHQ�SDUWLFXODUO\�LVRODWHG�RU�VHSDUDWH���5HVHDUFK�DQG�HQJDJHPHQW�
WKHUHIRUH�LQYROYHG�VWXG\LQJ�DW�OHDVW�¿YH�GLIIHUHQW�ZD\V�LQ�ZKLFK�DJHLQJ�LV�RUJDQL]HG��SOXV�WKH�RYHUDUFKLQJ�VWUXFWXULQJ�RI�
age through social and political ways of managing multi-culturalism.
• %(,1*�$&7,9(�$&7,9(�$*(,1*
+XJH�YDOXH�SODFHG�RQ�UHPDLQLQJ�DFWLYH�LQ�ROGHU�DJH��EXW�DFWLYLW\�LV�LGHQWL¿HG�ZLWK�VROLWDU\�SXUVXLWV��DQG�ZLWK�VLPSO\�EHLQJ�
RXWGRRUV�LQ�QDWXUH��GHVLJQ�QHHGV�WR�HPSKDVLVH�ORQH�DFWLYLWLHV�VXFK�DV�ZDONV�DQG�VLWWLQJ�LQ�WKH�VXQ�
• 38%/,&�63$&(
3XEOLF�VSDFH¶�LV�QRW�D�FHQWUDO�YDOXH�DFURVV�DOO�HWKQLFLWLHV��PXFK�VWURQJHU�YDOXDWLRQ�RI�D��JDWKHULQJ�DQG�PHHWLQJ�VSDFHV��
and b. functionality of routes and public features;
• SOCIAL CONNECTION
5DGLFDO�GLIIHUHQFH�E\�HWKQLFLW\��DQG�JHQGHU�ZLWKLQ�HWKQLFLW\��UDQJLQJ�IURP�GDLO\�HQJDJHPHQW�LQ�FROOHFWLYH�DFWLYLWLHV�DQG�
YROXQWHHULQJ��HWKQLF�'XWFK��WR�HOGHUO\�ZRPHQ�UHVWULFWHG�WR�KRPH�DQG�LPPHGLDWH�IDPLO\��RIWHQ�VHSDUDWH�LQVWLWXWLRQV�IRU�
VRFLDOLVLQJ��HJ��FDUQLYDO�FOXEV�YHUVXV�PRVTXHV��
• 62&,$/�9$/8(
$JH�LV�YDOXHG�LQ�HDFK�HWKQLFLW\��EXW�GLIIHUHQWO\��HJ��JRYHUQPHQWDO�VRFLDO�SURYLVLRQ�YHUVXV�IDPLOLDO�UHVSHFW�DQG�FDUH���DJH�
concerns eclipsed by ethnic divisions; 
• &$5(�$1'�&,7,=(16+,3
$JHLQJ�DQG�RWKHU�OLIH�LVVXHV�GRPLQDWHG�E\�ORQJ�KLVWRU\�RI�SROLWLFDO�WHQVLRQV�DQG�GLVWUXVW�RI�JRYHUQPHQW��DQG�H[WUHPHO\�
FRPSOH[�PRVDLF�RI�SURJUDPPHV�DQG�LQLWLDWLYHV��SXEOLF�PDLQWHQDQFH�LVVXHV��OLWWHU��EDG�UHSDLU��LPPHGLDWHO\�LQWHUSUHWHG�LQ�
terms of endemic failures of governance and citizenship;
• 6+$5,1*�63$&(�±�,'(17,7<�$1'�2:1(56+,3
$OO�HWKQLFLWLHV�LQWHUSUHWHG�SXEOLF�VSDFH�DQG�VWUDQJHUV�RQ�WKH�VWUHHW�LQ�WHUPV�RI�HWKQLF�WHQVLRQV��FULPH��ULVN�DQG�IDLOXUHV�
RI�LQWHJUDWLRQ��IRU�WKH�HOGHUO\�WKLV�LQYROYHV�������\HDU�KLVWRULHV�RI�FRORQLDO�DQG�JXHVW�ZRUN�PLJUDWLRQ�DQG�RI�ORFDO�VKLIW�WR�
multi-ethnicity.

4.1.2 SOCIO-SPATIAL ANALYSIS:
• :LOGHPDQ�LV�XQGHUJRLQJ�EHZLOGHULQJ�UDQJH�RI�UHGHYHORSPHQW�LQLWLDWLYHV��WKLV�VHWV�FRQWH[W�IRU�OLJKWLQJ�LQVWDOODWLRQ��

interpretation of social space through history of confusion and distrust;  
• 7KH�LQVWDOODWLRQ�VLWH�LV�PDLQ�DQG�PRVW�GLUHFW�URXWH�IURP�VHTXHQFH�RI�DSDUWPHQW�EORFNV�IRU�����UHVLGHQWV�WR�PDLQ�

VKRSSLQJ�SUHFLQFW��XQLYHUVDOO\�UHFRJQL]HG�DQG�XVHG�E\�HOGHUV��EXW�LVVXHV�RI�ULVN��SDUWLFXODUO\�LQ�GDUN���REVWUXFWLRQV�
DQG�GLVUHSDLU�UHVXOW�LQ�HOGHUO\�VRPHWLPH�WDNLQJ�H[WHQVLYH�GHWRXUV�WR�QHLJKERXULQJ�EULGJHV�

• /LJKWLQJ�WKURXJKRXW�WKH�DUHD�LV�ODUJHO\�LQWHUSUHWHG�E\�UHVLGHQWV�LQ�UHODWLRQ�WR�D��PXOWL�FXOWXUDO�ULVN�LVVXHV��SUHVHQFH�
RI�HWKQLF�VWUDQJHUV���DQG�E��GDQJHUV�RI�PL[HG�XVHG�SDYHPHQWV��HJ��JODUH�FRQIXVHV�DOUHDG\�FRQIXVLQJ�SUR[LPLW\�RI�
F\FOHV��PRSHGV�DQG�SHGHVWULDQV�RQ�DGMDFHQW�VLGHZDON�ODQHV��

4.1.3 SITE SPECIFIC ANALYSIS: 
• Design needs to address entire functional route from elderly housing through bridge to shopping precinct; 
OLJKWLQJ�FDQ�VXSSRUW�ZD\¿QGLQJ�WKDW�HQFRXUDJHV�WKH�PRVW�HQHUJ\�HI¿FLHQW�URXWH�WKDW�HOGHUO\�UHVLGHQWV�FDQ�WDNH��VXJJH-
stions of additions to the installation site that need to be addressed by local government; 
�� ,GHQWL¿FDWLRQ�RI�ODUJH�QXPEHU�RI�QRQ�OLJKWLQJ�LPSHGLPHQWV�WR�JRRG�HOGHUO\�XVH�RI�WKLV�VWUDWHJLF�URXWH��FUDFNHG�
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SDYLQJ�DQG�RWKHU�REVWDFOHV�WR�PRELOLW\�DLGV��EDUULHUV�RQ�WKH�EULGJH��SUREOHPDWLFDOO\�VWHHS�VORSH�RI�EULGJH�LWVHOI��ODFN�RI�
VHDWLQJ���OLJKWLQJ�GHVLJQ�FDQ�EH�XVHG�WR�URXWH�UHVLGHQWV�DURXQG�WKHVH�LPSHGLPHQWV�DQG�UHGXFH�YLVXDO�FRQIXVLRQ��EXW�
OLJKWLQJ�QHHGV�WR�ZRUN�PRUH�FORVHO\�ZLWK�ZLGHU�GHVLJQ�LVVXHV�
�� ([WUHPHO\�GDUN�DSSURDFK�WR�EULGJH�LV�PDLQ�VSDWLDO�VRXUFH�RI�VHQVH�RI�ULVN��WKLV�GDUNQHVV�DULVHV�IURP�EDG�OLJKWLQJ�
DQG�IURP�ODFN�RI�DQ\�OLJKWLQJ�LQ�DGMDFHQW�JUHHQ�VSDFHV�SURGXFLQJ�XQFRPIRUWDEOH�FRQWUDVW�
 
4.2 DESIGN PHASE

:LWKLQ�WKLV�DQDO\VLV��GHVLJQ�ZRUN�DQG�FRQVXOWDWLRQ�SULRULWL]HG�WKH�IROORZLQJ�FRQFHUQV�
• 5HGXFWLRQ�RI�YLVXDO�FRQIXVLRQ�RQ�EULGJH�WKURXJK�PRUH�FRKHUHQW�DSSURDFK�WR�EULGJH��UHSODFHPHQW�RI�FHQWUDO�OLJKWLQJ�

masts with handrail lighting;
• %HWWHU�PDQDJHPHQW�RI�PL[HG�WUDI¿F�WKURXJK�F\FOH�EDUULHUV�E\�XVLQJ�D�OLJKWLQJ�FROXPQ�WKDW�ERWK�VORZV�YHKLFOHV�DQG�

encourages pedestrians;
• ,PSURYHG�ZD\¿QGLQJ�DQG�YLVXDO�FRPIRUW�LQ�URDG�OHDGLQJ�WR�EULGJH��DOORZLQJ�EHWWHU�QDYLJDWLRQ�RI�LPSHGLPHQWV�DQG�

greater sense of safety;
• /LJKWLQJ�RI�VHDWLQJ�DQG�DSSURDFKHV�WR�EULGJH�WR�SURPRWH�VHQVH�RI�D�JDWKHULQJ�VSDFH�RU�PHHWLQJ�SRLQW��DV�ZHOO�DV�

place for elderly to rest on long route to and from shopping.

7KH�SURMHFW�DUHD�LGHQWL¿HG�IRU�:LOGHPDQ�H[WHQGV�IURP�WKH�FRPPHUFLDO�FHQWHU�RI�2VGRUSHU�XS�WR�2VGRUSHU�%DQ��7KH�IRFDO�
SRLQW�RI�WKH�LWLQHUDU\�LV�FHUWDLQO\�WKH�SHGHVWULDQ�EULGJH�WKDW�FRQQHFWV�WKH�WZR�EDQNV�RI�WKH�FDQDO��ZLGHO\�XVHG�ERWK�E\�GD\�
DQG�E\�QLJKW��EXW�ZLWK�PDMRU�SUREOHPV�LQ�WKH�GDUN�KRXUV�DV�KLJKOLJKWHG�GXULQJ�WKH�ZRUNVKRSV��7KH�LQWHUYHQWLRQ�WKHUHIRUH�
DLPV�WR�FRQQHFW�WKH�WZR�EDQNV�RI�WKH�FDQDO�ZLWK�D�FRRUGLQDWHG�DQG�FRKHUHQW�SURMHFW��FDSDEOH�RI�FUHDWLQJ�D�ZHOFRPLQJ�
DWPRVSKHUH�DQG�LQFUHDVLQJ�WKH�SHUFHLYHG�VHQVH�RI�VHFXULW\��HVSHFLDOO\�DPRQJ�WKH�HOGHUO\�SRSXODWLRQ��,Q�WKLV�ZD\�WKH�
SURMHFW�LQWHQGV�WR�FUHDWH�D�SDWK�WKDW�FRQQHFWV�WKH�HOHPHQWV�LGHQWL¿HG�ZLWK�D�FRQVLVWHQW�DSSURDFK���DYRLGLQJ�GDUN�VSRWV�
DQG�HQKDQFLQJ�WKH�NH\�HOHPHQWV��
7ZR�SULQFLSOHV�FRH[LVW�LQ�WKLV�OLJKWLQJ�GHVLJQ�LQWHUYHQWLRQ��2Q�WKH�RQH�KDQG�WKH�IXQFWLRQDO�DVSHFW�DLPV�WR�FUHDWH�DGHTXD-
WH�DQG�VDIH�OLJKWLQJ��LQ�DFFRUGDQFH�ZLWK�VWDQGDUGV�DQG�UHJXODWLRQV��RQ�WKH�RWKHU�KDQG�WKH�DHVWKHWLF�DVSHFW�DQG�WKH�LGHD�
WKDW�WKLV�SRUWLRQ�RI�WKH�FLW\�DOVR�GHVHUYHV�WR�EH�YLVXDOO\�HQKDQFHG��,Q�WKLV�ZD\��WKH�SURMHFW�DOVR�DFWV�DV�D�SRWHQWLDO�GULYLQJ�
force for future intervention and redevelopment opportunities.

4.2.1 EXISTING CONDITION
,Q�WHUPV�RI�D�OLJKWLQJ�LQWHUYHQWLRQ��WKH�EULGJH�DQG�DGMDFHQW�DUHDV�DUH�GXH�IRU�XSJUDGH�DQG�PDQ\�DUHDV�IDOO�XQGHU�YDULRXV�
UHGHYHORSPHQW�SURJUDPPHV��7KH�OLJKWLQJ�LQ�JHQHUDO�FRPSULVHV�YHU\�SRRU�OHJDF\�WHFKQRORJ\��IURP�ÀXRUHVFHQW�WR�SRRU�
FRORXU�UHQGHULQJ�/('�UHWUR¿W�ODPSV���7KH�OLJKWLQJ�OHYHOV�DUH�DOVR�YHU\�ORZ�DQG�JHQHUDOO\�REVWUXFWHG�E\�WUHH�IROLDJH�
:D\¿QGLQJ�DQG�RULHQWDWLRQ�DUH�SRRU��DQG�WKH�DUHD�LV�GLI¿FXOW�WR�QDYLJDWH�E\�GDUN��7KH�HOGHUO\�KDYH�PDMRU�YLVLELOLW\�LVVXHV�
DQG�WKH�KLJK�OLJKWLQJ�FRQWUDVW�DQG�JUHDW�GDUNQHVV�RI�WKH�DUHD�GR�QRW�VXSSRUW�HOGHUO\�FLWL]HQV¶�PRELOLW\�
7KH�OLJKWLQJ�V\VWHP�RQ�WKH�EULGJH�DQG�WKH�VXUURXQGLQJ�DUHD�LV�QRW�DGHTXDWH�IRU�ZD\¿QGLQJ��PXOWL�XVHU�SUHVHQFH�RU�
PRELOLW\�YHKLFOHV��7KHUH�DUH�VHYHUDO�GDUN�VSRWV�RQ�ERWK�HQGV�DQG�LQ�WKH�PLGGOH�RI�WKH�GHFN��7KH�OLJKWLQJ�SROHV�DUH�QRW�
adequate to properly light the bridge. 
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([LVWLQJ�OLJKWLQJ�FRQGLWLRQ�RI�WKH�EULGJH

1RWZHJ�H[LVWLQJ�OLJKWLQJ�FRQGLWLRQ

,Q�1RWZHJ��WKH�OLJKWLQJ�FROXPQV�KDYH�JUHDW�VSDFLQJ�DQG�WKH\�DUH�UHWUR¿WWHG�ZLWK�ORZ�TXDOLW\�OHG�ODPSV��7KH�DUHD�LV�RYH-
UDOO�YHU\�GDUN�DQG�QRW�XQLIRUP��GXH�DOVR�WR�WKH�WUHH¶V�IROLDJH�WKDW�LV�EORFNLQJ�WKH�OLJKW�HPLVVLRQ�
6RPH�RI�WKH�UHVLGHQWLDO�HQWUDQFHV�DUH�EULJKWO\�OLW��ZKLOH�WKH�JUHHQ�HGJHV�RQ�WKH�RSSRVLWH�VLGH�DUH�WRWDOO\�LQ�GDUNQHVV��7KLV�
creates a very high contrast and unbalanced situation.
7KH�JUHHQ�HGJHV�DQG�WKH�RSHQLQJV�WR�VRPH�SOD\�DUHDV�FUHDWH�D�VHQVH�RI�XQHDVH�DQG�XQVDIHW\�IRU�WKH�HOGHUO\��ZKR�
SUHIHU�QRW�WR�ZDON�LQ�WKH�GDUN�
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4.2.2 LIGHTING PRINCIPLES
7KH�SURMHFW�LQWHQGV�WR�FUHDWH�D�ZDUP�DQG�ZHOFRPLQJ�DWPRVSKHUH�IRU�WKH�XVHU��7KH�NH\�HOHPHQW�RI�WKH�URXWH�LV�WKH�SHGH-
VWULDQ�EULGJH��ZKLFK�UHTXLUHV�D�VLJQL¿FDQWO\�GLIIHUHQW�DSSURDFK�WR�WKH�H[LVWLQJ�VLWXDWLRQ��)ROORZLQJ�ERWK�WKH�IXQFWLRQDO�DQG�
DHVWKHWLF�DSSURDFK��WKH�SURMHFW�HQYLVDJHV�OLQHDU�DQG�XQLIRUP�OLJKWLQJ��LPSURYLQJ�WKH�WHFKQLFDO�SHUIRUPDQFH�RI�WKH�FXUUHQW�
V\VWHP�DQG�PDNLQJ�WKH�EULGJH�D�FOHDUO\�UHFRJQL]DEOH�ODQGPDUN�DW�QLJKW��2Q�ERWK�EDQNV�RI�WKH�FDQDO��LW�LV�QHFHVVDU\�WR�
LQWHUYHQH�WR�DYRLG�WKH�FXUUHQW�GDUN�FRQGLWLRQ�DQG�WKHUHIRUH�FUHDWH�DQ�LOOXPLQDWHG�DQG�UHFRJQL]DEOH�EDFNJURXQG��WR�LQFUH-
DVH�YLVLELOLW\�DQG�DOORZ�WKH�LGHQWL¿FDWLRQ�RI�REVWDFOHV��

Reference images

$ORQJ�SHGHVWULDQ�SDWKV��WKH�SULQFLSOH�RI�OLJKW�SURYLGHV�IRU�GHOLFDWH�DQG�XQLIRUP�OLJKWLQJ��FDSDEOH�RI�DGHTXDWHO\�LOOXPLQD-
WLQJ�WKH�SDWKV�ZLWKRXW�FUHDWLQJ�JODUH�DQG�IDYRULQJ�YHUWLFDO�OLJKWLQJ��ZKLFK�LV�HVVHQWLDO�IRU�UHFRJQL]LQJ�IDFHV�DQG�WKHUHIRUH�
IRU�LQFUHDVLQJ�SHUFHLYHG�VDIHW\��)LQDOO\��WKH�LQWURGXFWLRQ�RI�XQFRQYHQWLRQDO�OLJKWLQJ�HOHPHQWV�VXFK�DV�IHVWRRQ�OLJKWLQJ�
PDNHV�LW�SRVVLEOH�WR�FUHDWH�DQ�LQIRUPDO�DQG�LQWHUHVWLQJ�HQYLURQPHQW��DGGLQJ�FKDUDFWHU�WR�D�SODFH�WKDW��FXUUHQWO\��GRHV�QRW�
have recognizable elements at night.

Reference images

4.2.3 PROJECT DESCRIPTION
7KH�LQWHUYHQWLRQ�LQYROYHV�WKH�UHWUR¿WWLQJ�RI�H[LVWLQJ�OLJKWLQJ�¿[WXUHV�LQ�VRPH�SRLQWV�DQG�WKH�LQWURGXFWLRQ�RI�QHZ�OLJKW�
points in others.
 
The current lighting system of the bridge is inadequate both for the quantity and the quality of light. The project involves 



16

WKH�UHPRYDO�RI�WKH�WZR�H[LVWLQJ�SROHV�LQ�WKH�FHQWHU�RI�WKH�EULGJH��7KLV�V\VWHP�WXUQV�RXW�WR�EH�REVROHWH�LQ�WHUPV�RI�RSWLFV�
DQG�OXPLQRXV�ÀX[��PDNLQJ�WKH�EULGJH�GDUN�DQG�XQSOHDVDQW�LQ�WKH�GDUN�KRXUV��7KH�QHZ�LQWHUYHQWLRQ�SURYLGHV�IRU�XQLIRUP�
DQG�FRQWLQXRXV�OLJKWLQJ�DORQJ�WKH�HQWLUH�H[WHQVLRQ�RI�WKH�EULGJH��7KHUH�DUH�OLQHDU�/('V�LQWHJUDWHG�DQG�KLGGHQ�LQ�WKH�KDQ-
GUDLO�FDSDEOH�RI�SURYLGLQJ�DGHTXDWH�OLJKWLQJ�IRU�XVHUV�DQG�PDNLQJ�WKH�EULGJH�LWVHOI�D�ODQGPDUN�HOHPHQW�LQ�WKH�QRFWXUQDO�
FRQWH[W�RI�WKH�QHLJKERUKRRG�
$W�WKH�WZR�ODQGLQJV�RI�WKH�EULGJH��VHDWLQJ�LV�SURYLGHG�QHDU�WKH�UDPSV�DQG�VWDLUV�OHDGLQJ�WR�WKH�EULGJH��7KH�OLJKWLQJ�LQ�
these areas is in continuity with the bridge. The linear LED of the handrails continues to integrate into the wooden seats 
DQG�FUHDWH�D�ZHOFRPLQJ�DUHD�IRU�XVHUV�FURVVLQJ�WKH�EULGJH��2Q�WKH�VKRSSLQJ�FHQWHU�VLGH��ÀRRGOLJKWV�DWWDFKHG�WR�WKH�
WUHH�EDVHV�LQ�WKH�EULGJH�DFFHVV�DUHD�DUH�DOVR�SODQQHG��7KLV�FKRLFH��LQ�DGGLWLRQ�WR�LQFUHDVLQJ�WKH�OLJKWLQJ�OHYHOV�DW�WKH�
SHGHVWULDQ�FURVVLQJ��LV�XVHIXO�IRU�JLYLQJ�WKH�DUHD�D�SDUWLFXODU�FKDUDFWHU��/DVWO\��VWLOO�LQ�FRUUHVSRQGHQFH�ZLWK�WKH�SHGHVWULDQ�
FURVVLQJ��WKH�LQWURGXFWLRQ�RI�D�VWUHHW�SROH�RQ�WKH�VLGHZDON�RQ�WKH�VLGH�RI�WKH�VKRSSLQJ�FHQWHU�LV�HQYLVDJHG��FDSDEOH�RI�
increasing the illuminance values   and guaranteeing visibility to pedestrians crossing the street since the street lighting 
V\VWHP�H[LVWLQJ�DW�WKLV�SRLQW�LV�LQHIIHFWLYH��LQDGHTXDWH�DQG�REVWUXFWHG�E\�YHJHWDWLRQ�

Bridge lighting concept

%HWZHHQ�WKH�EULGJH�DQG�2VGRUSHU�%DQ��RQ�WKH�RWKHU�KDQG��WKH�UHWUR¿WWLQJ�RI�WKH�OLJKWLQJ�¿[WXUHV�LV�SODQQHG�ZLWK�QHZ�/('�
KHDGV�ZLWK�V\PPHWULFDO�RSWLFV�DQG�WKH�SRVVLELOLW\�RI�DGMXVWLQJ�WKH�FRORU�WHPSHUDWXUH�DQG�HPLWWHG�ÀX[��7KLV�LQWHUYHQWLRQ��
LQ�DGGLWLRQ�WR�VLJQL¿FDQWO\�LQFUHDVLQJ�WKH�HQHUJ\�HI¿FLHQF\�RI�WKH�OXPLQDLUHV��DOORZV�G\QDPLF�FRQWURO�RI�WKH�OLJKWLQJ��SUR-
YLGLQJ�WKH�SRVVLELOLW\�RI�FUHDWLQJ�SUH�VHW�OLJKWLQJ�VFHQDULRV�DFFRUGLQJ�WR�WKH�QHHGV�RI�WKH�UHVLGHQWV��HVSHFLDOO\�WKH�HOGHUO\��
)XUWKHUPRUH��WKHVH�OXPLQDLUHV�ZLOO�EH�FKDUDFWHUL]HG�E\�&5,�����FDSDEOH�RI�SURYLGLQJ�QDWXUDO�FRORU�UHQGHULQJ��VLJQL¿FDQWO\�
KLJKHU�WKDQ�WKH�SHUIRUPDQFH�RI�WKH�H[LVWLQJ�V\VWHP��7KH�RSWLFV�RI�WKHVH�OXPLQRXV�ERGLHV��LQ�DGGLWLRQ�WR�JXDUDQWHHLQJ�
DGHTXDWH�OHYHOV�RI�LOOXPLQDQFH�RQ�WKH�URDG�VXUIDFH��SURYLGH�KLJK�LOOXPLQDQFHV�RQ�WKH�YHUWLFDO�SODQH��LQFUHDVLQJ�WKH�UHFR-
JQLWLRQ�RI�IDFHV�DQG��WKHUHIRUH��WKH�SHUFHLYHG�VDIHW\� 
The intervention proposal is completed by the introduction of festoon lighting on the rows of trees in Notweg.This choice 
DOORZV�WR�FUHDWH�DQ�LQIRUPDO�DQG�ZHOFRPLQJ�DWPRVSKHUH��DGGLQJ�FKDUDFWHU��DQG�YDOXH�WR�D�SODFH�WKDW�DSSHDUV�DQRQ\-
PRXV�LQ�WKH�GDUN�KRXUV�

Bridge lighting nd landing conceot
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NERI LANG GVA HL ART 1615 DWT NERI ANTARES

 
Optic �[�W\SH�,,, Optic 120° Optic 7\SH�,9
Power ���: Power ���: Power ���:
Flux 5500 lm Flux 902 lm Flux 9000 lm
TCC 7:������.�������.� TCC 7:������.�������.� TCC 3000 K
CRI 90 CRI 80 CRI 90

LUCE & LIGHT GINKO 3.0 INTEGRAL LED GOLF BALL

 
Optic 42° Optic Clear
Power ���: Power ����:
Flux 1343 lm Flux 470 lm
TCC 2700 K TCC 2700 K
CRI 90 CRI 80

4.2.4 RESULTS
7KH�WHFKQLFDO�SHUIRUPDQFH�RI�WKH�OLJKWLQJ�SURSRVDO�KDV�EHHQ�DQDO\VHG�XVLQJ�D�OLJKWLQJ�VLPXODWLRQ�VRIWZDUH��'LDOX[�(92�
YHUVLRQ�������
 
Software calculation shows how the new lighting proposal with luminaires integrated into the handrails and seat 
JXDUDQWHHV�WR�OLJKW�LQ�OLQH�ZLWK�WKH�UHJXODWRU\�UHTXLUHPHQWV�DQG�YHU\�XQLIRUP��HVSHFLDOO\�DW�WKH�SDUDSHWV��7KH�OLJKW�IDGHV�
JHQWO\�WRZDUGV�WKH�FHQWHU�RI�WKH�EULGJH��FRQWLQXLQJ�WR�JXDUDQWHH�DGHTXDWH�LOOXPLQDQFH�YDOXHV��)XUWKHUPRUH��WKH�FKRLFH�
RI�WKH�W\SH�RI�OXPLQDLUHV�DQG�WKHLU�SRVLWLRQ�DYRLG�JODUH�SKHQRPHQD�IRU�XVHUV��LQFUHDVLQJ�YLVXDO�FRPIRUW��HVSHFLDOO\�IRU�WKH�
elderly.

Software calculation
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2.

Software calculation

7KH�LPDJH�DERYH�LOOXVWUDWHV�WKH�OLJKWLQJ�ZLWK�WKH�QHZ�KHDGV�LQVWDOOHG�RQ�WKH�H[LVWLQJ�SROHV��$OVR�LQ�WKLV�FDVH�WKH�VLPX-
ODWLRQ�FRQ¿UPV�FRPSOLDQFH�ZLWK�WKH�LOOXPLQDQFH�YDOXHV���HVWDEOLVKHG�E\�WKH�UHJXODWLRQV��)XUWKHUPRUH��LW�FDQ�EH�VHHQ�KRZ�
WKH�RSWLFV�DUH�IXQFWLRQDO�IRU�LOOXPLQDWLQJ�WKH�VWUHHW�OHYHO�DQG�WKH�VLGHZDON��ZLWKRXW�VSLOO�OLJKW�RQ�WKH�IDFDGHV�RI�WKH�EXLOGLQ-
gs. 

4.2.5 FUTURE OPPORTUNITIES
,Q�DGGLWLRQ�WR�WKH�LQWHUYHQWLRQ�SURSRVDO�GHVFULEHG�DERYH��WKH�UHVXOWV�RI�WKH�VLWH�LQVSHFWLRQV�DQG�WKH�IHHGEDFN�IURP�WKH�
ZRUNVKRSV�XQGHUOLQHG�RWKHU�DUHDV�WKDW�PD\�EH�WKH�REMHFW�RI�SRWHQWLDO�IXWXUH�LQWHUYHQWLRQV�
 
,Q�SDUWLFXODU��WKH�HOGHUO\�ZKR�SDUWLFLSDWHG�LQ�WKH�ZRUNVKRS�KLJKOLJKWHG�WKH�GLI¿FXOW\�RI�DFFHVVLQJ�WKH�EULGJH�GXH�WR�WKH�
EDUULHUV�RQ�ERWK�VLGHV��$OWKRXJK�WKH\�KDYH�WKH�SUHYHQWLYH�IXQFWLRQ�RI�UHGXFLQJ�WKH�VSHHG�RI�F\FOLVWV��WKHVH�EDUULHUV�
FUHDWH�DFFHVV�SUREOHPV�GXH�WR�WKHLU�VKDSH�DQG�SRVLWLRQ��FDXVLQJ�ORQJ�TXHXHV��HVSHFLDOO\�IRU�WKH�HOGHUO\�LQ�ZKHHOFKDLUV�
RU�ZLWK�PRELOLW\�DLGV��7KH�UHGHVLJQ�RI�WKHVH�EDUULHUV�ZLWK�PRUH�IXQFWLRQDO�HOHPHQWV�ZRXOG�LPSURYH�VLJQL¿FDQWO\�WKH�
accessibility

Barrier of the bridge
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5. BOLOGNA

([WHQVLRQ�RI�WKH�SURMHFW���������P2

Lighting points: 103

7KH�VHOHFWHG�GLVWULFW�IRU�WKH�%RORJQD�8//�LV�6DYHQD��D�VXEXUE�RI�WKH�FLW\�DERXW����NLORPHWUHV�IURP�WKH�FHQWUH��$V�ZLWK�
WKH�RWKHU�WZR�VLWHV��6DYHQD�LV�D�PRGHUQLVW�SRVW�ZDU�GHYHORSPHQW�RI�����VWRUH\�DSDUWPHQW�EORFNV�VXUURXQGHG�E\�RSHQ�
VSDFHV��,W�LV�PRVWO\�UHVLGHQWLDO�ZLWK�VRPH�FRPPHUFLDO�SURSHUW\�DURXQG�3LD]]D�/DPEUDNLV��WKH�VLWH�FKRVHQ�IRU�OLJKWLQJ�
intervention.
 

The district in relation to the city centre

,Q�WHUPV�RI�GHPRJUDSKLF��VRFLDO�DQG�HFRQRPLF�LQGLFDWRUV��PRVW�DUHDV�LQ�WKH�QHLJKERXUKRRG�VFRUH�PLGGOH�KLJK�WR�KLJK�
YDOXHV�RQ�WKH�GHPRJUDSKLF�IUDJLOLW\�LQGH[�VXSSOLHG�E\�WKH�0XQLFLSDOLW\�RI�%RORJQD��7KH�6DYHQD�QHLJKERXUKRRG�KDV�D�SR-
SXODWLRQ�RI�DURXQG��������SHRSOH��ZLWK�DQ�DJH�DYHUDJH�RI�������ZHOO�DERYH�WKH�FLW\¶V�DYHUDJH�RI��������$YHUDJH�SHU�FDSL-
WD�LQFRPH�LV�VOLJKWO\�EHORZ�WKH�DYHUDJH��DV�LV�WKH�SHUFHQWDJH�RI�JUDGXDWHV�DQG�WKH�HPSOR\PHQW�UDWH��2Q�WKH�RWKHU�KDQG��
the percentage of families with per-capita income below threshold is lower than the city’s average.

:LWKLQ�6DYHQD��WKH�DUHD�VHOHFWHG�IRU�WKH�8//�DQG�OLJKWLQJ�LQWHUYHQWLRQ�LV�3LD]]D�/DPEUDNLV�DQG�DGMDFHQW�DUHDV��$V�
UHSRUWHG�LQ�$QQH[����WKH�VWDWLVWLFDO�DUHD�1����µ'XH�0DGRQQH¶��LQ�ZKLFK�/DPEUDNLV�VTXDUH�LV�ORFDWHG��KDG�D�SRSXODWLRQ�
RI�������LQKDELWDQWV�DW�WKH�HQG�RI�������7KH�UHFWDQJOH�VKDSHG�DUHD�LV�ORFDWHG�DW�WKH�QRUWK�HDVW�RI�WKH�QHLJKERXUKRRG��
FOHDUO\�ERXQGHG�E\�ODUJH�URDGV��$V�IRU�WKH�GLVWULFW�DV�D�ZKROH��WKH�'XH�0DGRQQH�DUHD�KDV�D�KLJK�GHPRJUDSKLF�IUDJLOLW\�
LQGH[��6RFLDO�LQGLFDWRUV�VKRZ�KLJK�IRUHLJQ�SRSXODWLRQ�WXUQRYHU��DQG�SHUFHQWDJH�RI�VLQJOH�SDUHQW�IDPLOLHV�DQG�KHDOWK�
IUDJLOLW\�DERYH�WKH�FLW\¶V�DYHUDJH��7KH�UHPDLQLQJ�LQGLFDWRUV�DUH�ZLWKLQ�RU�VOLJKWO\�EHORZ�WKH�FLW\¶V�DYHUDJH��UHVXOWLQJ�LQ�
DQ�RYHUDOO�LQGH[�RI�VRFLDO�IUDJLOLW\�ZLWKLQ�DYHUDJH��(FRQRPLF�LQGLFDWRUV�DUH�DURXQG�RU�VOLJKWO\�DERYH�WKH�FLW\¶V�DYHUDJH��
UHVXOWLQJ�LQ�DQ�HFRQRPLF�IUDJLOLW\�LQGH[�ZLWKLQ�RU�VOLJKWO\�EHORZ�DYHUDJH�
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The case study area

5.1 SOCIAL RESEARCH AND COMMUNITY ENGAGEMENT BASIS FOR BOLOGNA LIGHTING 
DESIGN
'HWDLOV�RI�UHVHDUFK�DQG�HQJDJHPHQW�DFWLYLWLHV�FDQ�EH�IRXQG�LQ�WKH�$SSHQGL[���7KH�IROORZLQJ�GLVFXVVLRQ�LV�QRW�D�
FRPSUHKHQVLYH�DQDO\VLV�RI�WKH�UHVHDUFK�DQG�HQJDJHPHQW�PDWHULDO��EXW�UDWKHU�IRFXVHV�RQ�WKH�¿QGLQJV�WKDW�ZHUH�PRVW�
IRUPDWLYH�IRU�GHVLJQ�GLVFXVVLRQV��VWUDWHJLHV�DQG�¿QDO�GHFLVLRQV��,Q�WKH�LQWHUHVW�RI�EUHYLW\��PRVW�LWHPV�DUH�OLVWHG�DV�EXOOHW�
SRLQWV��7KH�GLVFXVVLRQ�LV�RUJDQLVHG�LQ�DFFRUG�ZLWK�WKH�PHWKRGRORJ\�SUHVHQWHG�LQ�WKH�LQWURGXFWLRQ�WR�WKLV�GHOLYHUDEOH��
comprising three levels of interconnected analysis. 

5.1.1  THE SOCIAL ORGANIZATION OF AGEING IN BOLOGNA
• %(,1*�$&7,9(�$&7,9(�$*(,1*

‘Being active’ is largely understood by the elderly as the ability to maintain informal social connections by participa-
WLQJ�LQ�HYHU\GD\�LQWHUDFWLRQV�LQ�WKH�VTXDUH��WDNLQJ�ZDONV�DQG�FKDWWLQJ�

• 38%/,&�63$&(
(QRUPRXV�YDOXH�DFFRUGHG�WR�SXEOLF�VSDFH��SDUWLFXODUO\�3LD]]D�/DPEUDNLV�DV�KHDUW�RI�WKH�µYLOODJH¶��DSSUHFLDWLRQ�RI�
PL[HG�DQG�LQWHUJHQHUDWLRQDO�XVH�GHVSLWH�WHQVLRQV�RYHU�FKLOGUHQ�LQ�WKH�VTXDUH�

• SOCIAL CONNECTION
Elders emphasize informal social connections through every day encounters in the square and regular meeting 
VSRWV�JRLQJ�EDFN�JHQHUDWLRQV��SDUDOOHO�VRFLDO�QHWZRUN�WKURXJK�SDULVK�LQVWLWXWLRQV�ZKLFK�DUH�LQ�VRPH�WHQVLRQ�ZLWK�
LQIRUPDO�VRFLDELOLW\�LQ�/DPEUDNLV��

• 62&,$/�9$/8(
Much less sense of under-valuation of the old than in other cities but some resentment if too many facilities are seen 
to go to the children;

• &$5(�$1'�&,7,=(16+,3
(OGHUV�ORRN�WR�IDPLO\�DQG�LQIRUPDO�QHWZRUNV�IRU�VXSSRUW�UDWKHU�WKDQ�VRFLDO�RU�KHDOWK�VHUYLFHV�

• 6+$5,1*�63$&(�±�,'(17,7<�$1'�2:1(56+,3
Strong awareness that the older generation of long-time inhabitants is gradually dying out while new waves of 
VWXGHQWV��JHQWUL¿HUV�DQG�UHIXJHHV�DUH�PRYLQJ�LQ��H[HPSOL¿HG�E\�QHZ�WRZHU�EORFNV�LQ�SURFHVV�RI�FRQVWUXFWLRQ���
FRQVLGHUDEOH�WROHUDQFH�PL[HG�ZLWK�QRVWDOJLD�DQG�ORVV�
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5.1.2 SOCIO-SPATIAL ANALYSIS:
• 3LD]]D�/DPEUDNLV�LV�KLJKO\�YDOXHG�DHVWKHWLFDOO\��VRFLDOO\�DQG�SUDFWLFDOO\���HOGHU�UHVLGHQWV�DUH�YHU\�UHÀH[LYH�DQG�DUWL-

FXODWH�DERXW�WKH�FRPSOH[�SDWWHUQV�RI�VSDWLDO�XVH�
• 9HU\�HIIHFWLYH�LQIRUPDO�]RQLQJ�RI�VSDFH�DQG�WLPH�LQ�WKH�SLD]]D�EHWZHHQ�GLIIHUHQW�XVHUV�DQG�XVHV��OLJKWLQJ�GHVLJQ�

QHHGV�WR�DFNQRZOHGJH�DQG�VXSSRUW�WKLV�LQIRUPDO�VWUXFWXULQJ�
• :KHUHDV�/DPEUDNLV�ZDV�RQFH�WKH�FHQWUH�RI�ORFDO�UHWDLO�DQG�FRPPHUFLDO�DFWLYLW\��WKH�FHQWUH�RI�VXFK�DFWLYLW\�KDV�

VKLIWHG�WR�H[WHUQDO�VXSHUPDUNHWV�DQG�PDOOV��WKH�SRVVLELOLWLHV�RI�UH�DFWLYDWLRQ��DQG�GDQJHUV�RI�IXUWKHU�GHFOLQH�DUH�RI�
everyday concern to older residents;

5.1.3 SITE SPECIFIC ANALYSIS: 
• 7KH�FXUUHQW�DWPRVSKHUH�RI�WKH�VTXDUH��µ7KH�OLWWOH�3DULV¶��LV�PXFK�ORYHG�DQG�QHHGV�WR�EH�SUHVHUYHG��DHVWKHWLF�

MXGJHPHQWV�RQ�TXDOLW\�DQG�ORFDWLRQ�RI�OLJKW�ZHUH�IDU�PRUH�H[SOLFLW�KHUH�WKDQ�LQ�WKH�RWKHU�WDUJHW�GLVWULFWV��WKLV�DHVWKHWLF�
was shared across the generations;

• 5HVLGHQWV�ZHUH�DZDUH�RI�YHU\�VSHFL¿F�ORFDWLRQV�WKDW�FRXOG�EH�VXSSRUWHG�WKURXJK�OLJKWLQJ��VXFK�DV�VLWWLQJ�VSRWV��DQ�
DFWLYLW\�DUHD��WKH�DUFDGH��

5.2 DESIGN PHASE
:LWKLQ�WKLV�DQDO\VLV��GHVLJQ�ZRUN�DQG�FRQVXOWDWLRQ�SULRULWL]HG�WKH�IROORZLQJ�FRQFHUQV�
• 1HHG�IRU�D�GHVLJQ�WKDW�DGGUHVVHG�DQG�UHVSHFWHG�HOGHUO\�UHVLGHQWV�YHU\�H[SOLFLW�FRQFHUQ�ZLWK�OLJKWLQJ�DHVWKHWLFV��D�

GHVLUH�WR�PDLQWDLQ�D�FRV\��LQWLPDWH��IULHQGO\�DQG�DWWUDFWLYH�DWPRVSKHUH�WKURXJK�ZDUP�DQG�KXPDQ�OHYHO�OLJKW�
• 7KH�GHVLJQ�QHHGV�WR�UHVSHFW�FXUUHQW�]RQLQJ�RI�WKH�VSDFH�JLYHQ�D�FOHDU�HFRORJ\�RI�PL[HG�DQG�LQWHUJHQHUDWLRQDO�XVH��

GHVLJQ�ZDV�H[SOLFLW�RULHQWHG�WR�VRFLDO�UHVHDUFK�¿QGLQJV�DERXW�FXUUHQW�XVH��DV�WKH�JDWKHULQJ�DUHD�DW�WKH�HQG�
• /LJKWLQJ�GHVLJQ�QHHGHG�WR�VXSSRUW�D�GHVLUH�IRU�UHDFWLYDWLRQ��RU�DW�OHDVW�SUHVHUYLQJ�WKH�FXUUHQW�VHQVH�RI�VRFLDO�

G\QDPLVP��SDUWLFXODUO\�E\�SURYLGLQJ�DQ�DWWUDFWLYH�DQG�DQLPDWLQJ�UHQRYDWLRQ�WR�WKH�DUFDGH�

7KH�LQWHUYHQWLRQ�IRFXVHV�RQ�WKH�VTXDUH�DQG�WKH�VXUURXQGLQJ�DUHDV���)ROORZLQJ�WKH�LQIRUPDWLRQ�FROOHFWHG�GXULQJ�WKH�ZRUN-
VKRSV��WKH�SURSRVDO�LQWHQGV�WR�VROYH�WKH�SUREOHPV�UHODWHG�WR�SRRU�OLJKWLQJ�LQ�WKH�DFFHVV�DUHDV�WR�WKH�VTXDUH�DQG�WR�JLYH�
WKH�VTXDUH�WKDW�VHQVH�RI�D�3DULVLDQ�YLOODJH��DV�WKH�HOGHUO\�OLNH�WR�GH¿QH�WKH�VTXDUH��7KHUHIRUH��LQ�DGGLWLRQ�WR�WKH�VTXDUH��
WKH�LQWHUYHQWLRQ�H[WHQGV�WR�WKH�EXLOGLQJV�DUFDGHV�LQ�YLD�'DOOROLR�DQG�YLD�7DFFRQL��WKH�JUHHQ�DUHD�LQ�IURQW�RI�WKH�QHZV-
stand and the gathering point near the statue. The current lighting is not critical in terms of the amount of light inside the 
VTXDUH�RU�XQGHU�WKH�DUFDGHV��EXW�WKH�OLJKWLQJ�HIIHFW�DQG�WKH�OLJKWLQJ�¿[WXUHV�GR�QRW�FRQWULEXWH�WR�FUHDWLQJ�D�ZHOFRPLQJ�
atmosphere in the square.  
,Q�SDUWLFXODU��WKH�QHZ�GHVLJQ�DLPV�WR�FUHDWH�G\QDPLF�OLJKWLQJ��FDSDEOH�RI�FUHDWLQJ�D�ZHOO�UHFRJQL]DEOH�FKDUDFWHU�DQG�HQ-
FRXUDJLQJ�WKH�XVH�RI�WKH�VSDFHV�E\�WKH�HOGHUO\�SRSXODWLRQ�HYHQ�LQ�DIWHU�GDUN�KRXUV��ZLWK�DFWLYLWLHV�WKDW�FDQQRW�EH�FDUULHG�
RXW�ZLWK�WKH�H[LVWLQJ�OLJKWLQJ�V\VWHP�

([LVWLQJ�GD\OLJKW�VLWH�YLVLW
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5.2.1 EXISTING CONDITION
3LD]]D�/DPEUDNLV�LV�OLW�ZLWK�SHGHVWULDQ�VW\OH�FROXPQV��7KHVH�DUH�VWLOO�OHJDF\�WHFKQRORJ\��EHLQJ�ORZ�SUHVVXUH�VRGLXP��
7KH�OLJKWLQJ�OHYHO�LV�KLJK�DQG�JHQHUDOO\�WKH�DUHD�IHHOV�VDIH��EXW�GRHV�QRW�VXSSRUW�DQ\�DFWLYLWLHV�WKH�FLWL]HQV�DUH�XVLQJ�WKH�
VTXDUH�IRU��SOD\��ERRN�FOXE��WDEOH�JDPHV��VWUHHW�PDUNHW��«�

7KH�DUFDGH�FHLOLQJ�PRXQWHG�OLJKWLQJ�FRQVLVWV�LQ�FHLOLQJ�PRXQWHG�SODVWLF�EXONKHDG�ZLWK�ÀXRUHVFHQW�VRXUFHV��7KLV�ROG�WHFK-
QRORJ\�LV�LQDGHTXDWH�DQG�QRW�DWPRVSKHULF��&LWL]HQV�FRPSODLQ�DERXW�EHLQJ�GDUN�DQG�QRW�VDIH��7KH�ODFN�RI�DFWLYLWLHV�DQG�OLW�
shopfronts is also problematic.
9LD�7DFFRQL���9LD�'DOOROLR�KDYH�QHZ�VWUHHW�OLJKWLQJ��7KH�UHFHQW�UHWUR¿W�ZLWK�/('�LV�RQH�RI�WKH�LWHPV�FLWL]HQV�DUH�FRPSODL-
ning the most. The City of Bologna got complaints about low level lighting and very glary and cold white colour of light.

([LVWLQJ�OLJKWLQJ�FRQGLWLRQ�LQ�WKH�VTXDUH

([LVWLQJ�OLJKWLQJ�FRQGLWLRQ�LQ�DFFHVV�DUHDV
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5.2.2 LIGHTING PRINCIPLES
7KH�SURMHFW�DLPV�WR�JLYH�WKH�VTXDUH�WKH�FKDUDFWHU�RI�D�3DULVLDQ�YLOODJH�DW�QLJKW��ERWK�WKURXJK�WKH�OLJKWLQJ�HIIHFW�DQG�WKH�
shape of the luminaires. 
,Q�WKH�VTXDUH��WKHUHIRUH��WKH�IRFXV�LV�RQ�ZDUP�OLJKWLQJ��FDSDEOH�RI�DGDSWLQJ�WR�RWKHU�OLJKWLQJ�VFHQDULRV�VKRXOG�SDUWLFXODU�
DFWLYLWLHV�UHTXLUH�LW��7KH�OLJKWLQJ�¿[WXUHV¶�VKDSH�UHFDOOV�KLVWRULF�ODQWHUQV��ZKLOH�VWLOO�JXDUDQWHHLQJ�WKH�KLJK�WHFKQRORJLFDO�
performance typical of LEDs. 
,QGLUHFW�OLJKWLQJ�LV�SURSRVHG�IRU�WKH�DUFDGHV��WR�FUHDWH�D�YLVXDOO\�SOHDVLQJ�EDFNJURXQG�IRU�XVHUV�RI�WKH�VTXDUH�DQG�IXQ-
FWLRQDO�IRU�WKRVH�ZDONLQJ�DORQJ�WKH�VKRSIURQWV��

Reference images

)RU�JDWKHULQJ�SRLQWV�DQG�JUHHQ�DUHDV��WKH�JRDO�LV�WR�FUHDWH�IXQFWLRQDO�OLJKWLQJ�IRU�WKH�RQJRLQJ�DFWLYLWLHV�WKURXJK�PXOWL�KH-
DG�SROHV��ZKLOH�PDLQWDLQLQJ�D�ZDUP�DQG�ZHOFRPLQJ�FKDUDFWHU��,Q�WKH�FXUUHQWO\�XQOLW�JUHHQ�DUHD��WKHVH�OXPLQDLUHV�ZLOO�
provide functional light to increase the sense of security.

Reference images

5.2.3 PROJECT DESCRIPTION
7KH�LQWHUYHQWLRQ�LQ�WKH�VTXDUH�LQWHQGV�WR�PDLQWDLQ�WKH�H[LVWLQJ�SROHV�DQG�UHSODFH�WKH�KHDG�ZLWK�FODVVLF�VKDSHG�ODQWHUQV�
HTXLSSHG�ZLWK�D�G\QDPLF�/('�PRGXOH��FDSDEOH�RI�UHJXODWLQJ�WKH�ÀX[�DQG�FRORU�WHPSHUDWXUH�� 
 
)RU�WKH�H[SHULPHQWDWLRQ�SKDVH��KDOI�RI�WKH�¿[WXUHV�ZLOO�EH�HTXLSSHG�ZLWK�&5,����DQG�WKH�RWKHU�KDOI�&5,�����7KLV�
GLVWLQFWLRQ�ZLOO�KHOS�WKH�VWXG\�WR�HYDOXDWH�ZKHWKHU�WKH�GLIIHUHQFH�LQ�FRORU�UHQGHULQJ�LV�SHUFHSWLEOH�E\�XVHUV��HVSHFLDOO\�WKH�
HOGHUO\��'XULQJ�WKH�\HDU�RI�WHVWLQJ��SHRSOH¶V�KDELWV�ZLOO�EH�DQDO\]HG�DQG�WKH�PRVW�FURZGHG�DUHDV�RI�WKH�VTXDUH�ZLOO�EH�
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VWXGLHG��)XUWKHUPRUH��WKH�V\VWHP�ZLOO�EH�GLYLGHG�LQWR�VHSDUDWH�FRQWURO�JURXSV�WR�VZLWFK�RII�VRPH�OXPLQDLUHV�DQG�HYDOXDWH�
the impact on users.  
 
3URMHFWRUV�ZLOO�EH�LQVWDOOHG�RQ�WKH�SLOODUV�RI�WKH�DUFDGH��7KH�SDWK�OLJKWLQJ�ZLOO�WKHUHIRUH�EH�LQGLUHFW��WR�JXDUDQWHH�YHU\�
KLJK�OHYHOV�RI�XQLIRUPLW\�RQ�WKH�JURXQG�DQG�DYRLG�JODUH�HIIHFWV��YHU\�GLVWXUELQJ�LQ�WKH�HYHQLQJ�KRXUV�IRU�WKH�HOGHUO\�
SRSXODWLRQ���7KLV�VROXWLRQ�ZLOO�FRPSOHWHO\�UHSODFH�WKH�H[LVWLQJ�V\VWHP��ZKLFK�LV�LQHIIHFWLYH�DQG�LQDGHTXDWH��)XUWKHUPRUH��
QHZ�OLJKW�SRLQWV�DUH�DOVR�SODQQHG�LQ�WKH�SDWKV�WKDW�FRQQHFW�WKH�VTXDUH�WR�YLD�'DOOROLR��JXDUDQWHHLQJ�D�JUDGXDO�DGDSWDWLRQ�
time to the different lighting conditions and thus avoiding disorientation phenomena. The lighting for the arcade will 
thus be in line with the lighting of the square in terms of levels and color temperature. The arcade will become a scenic 
EDFNJURXQG�LQ�FRQWLQXLW\�ZLWK�WKH�VTXDUH��JLYLQJ�D�QHZ�IHHHOLQJ�RI�ZHOFRPH�DQG�QHZ�OLIH�ZLWKLQ�LW�

6TXDUH�OLJKWLQJ�FRQFHSW

Arcades and access area lighting concept

)RU�WKH�JDWKHULQJ�DUHD�QHDU�WKH�VWDWXH�GHGLFDWHG�WR�/DPEUDNLV��WKH�LQWHUYHQWLRQ�LQYROYHV�WKH�UHSRVLWLRQLQJ�RI�WKH�H[LVWLQJ�
EHQFKHV�WR�EH�RULHQWHG�WRZDUGV�WKH�VTXDUH��ZKLFK�LQ�WKH�HYHQLQJ�ZLOO�RIIHU�D�SOHDVDQW�YLVXDO�EDFNJURXQG��7KLV�FKRLFH�
GHULYHV�IURP�D�UHTXHVW�WKDW�HPHUJHG�GXULQJ�WKH�ZRUNVKRSV��WKH�HOGHUO\�FRPPXQLW\�RUJDQL]HV�PHHWLQJV�DQG�SXEOLF�
UHDGLQJV��HVSHFLDOO\�RQ�VXPPHU�HYHQLQJV��7KH�QHZ�DUUDQJHPHQW�ZLOO�HQVXUH�D�PRUH�FRPIRUWDEOH�OD\RXW��$OVR��D�PXOWL�
KHDG�SROH�ZLWK�WKUHH�/('�VSRWOLJKWV�ZLOO�OLJKW�WKLV�VSDFH��(DFK�OXPLQDLUH�ZLOO�EH�LQ�VHSDUDWH�FLUFXLW��8VHUV�ZLOO�EH�DEOH�WR�
DGMXVW�OLJKWLQJ��ÀX[HV�DQG�FRORU�WHPSHUDWXUHV�RI�HDFK�VSRW��GHSHQGLQJ�RQ�WKH�DFWLYLW\�LQ�SURJUHVV�
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The same multi-spot poles are proposed in the green area in front of the newsstand. The area has been subject to much 
FULWLFLVP�GXH�WR�WKH�GDUNQHVV�DQG�ODFN�RI�VHFXULW\�

Book club area lighting concept

NERI 803 NERI PICTOR NERI NEBULA

 
Optic 7\SH�9� Optic 7\SH�,9 Optic 7\SH�9
Power ���: Power ���: Power ���:
Flux 4500 lm Flux 1000 lm Flux �����OP
TCC 7:������.�������.� TCC 7:������.�������.� TCC 7:������.�������.�
CRI 90 CRI 90 CRI 90

Lighting concept - Section 1
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5.2.4 RESULTS

The intervention proposal was analyzed on a lighting simulation software. 
 
The results show how the proposed lanterns in the square ensure adequate levels of horizontal and vertical illuminance. 
In some points the results are even higher than the indications of the regulations. This data could be investigated once 
LQVWDOOHG�WR�JUDGXDOO\�UHGXFH�WKH�HPLWWHG�ÀX[�DQG�HYDOXDWH�WKH�UHDFWLRQ�RI�XVHUV� 

The indirect lighting of the arcade simulated in the software shows values in accordance with the standards and a very 
KLJK�XQLIRUPLW\��7KH�UHVXOWV�KLJKOLJKW�DOVR�KLJK�YHUWLFDO�LOOXPLQDQFH�YDOXHV��XVHIXO�IRU�SURPSW�LGHQWL¿FDWLRQ�RI�WKH�IDFHV�RI�
SHRSOH�ZDONLQJ�XQGHU�WKH�DUFDGHV�

Lighting concept - Section 2

Software calculation
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5.2.4 RESULTS

The intervention proposal was analyzed on a lighting simulation software. 
 
The results show how the proposed lanterns in the square ensure adequate levels of horizontal and vertical illuminance. 
In some points the results are even higher than the indications of the regulations. This data could be investigated once 
LQVWDOOHG�WR�JUDGXDOO\�UHGXFH�WKH�HPLWWHG�ÀX[�DQG�HYDOXDWH�WKH�UHDFWLRQ�RI�XVHUV� 

The indirect lighting of the arcade simulated in the software shows values in accordance with the standards and a very 
KLJK�XQLIRUPLW\��7KH�UHVXOWV�KLJKOLJKW�DOVR�KLJK�YHUWLFDO�LOOXPLQDQFH�YDOXHV��XVHIXO�IRU�SURPSW�LGHQWL¿FDWLRQ�RI�WKH�IDFHV�RI�
SHRSOH�ZDONLQJ�XQGHU�WKH�DUFDGHV�

Lighting concept - Section 2

Software calculation

5.2.5 FUTURE OPPORTUNITIES

%RWK�WKH�LQ�VLWX�DQDO\VLV�DQG�WKH�RXWFRPHV�RI�WKH�ZRUNVKRSV�KDYH�KLJKOLJKWHG�WKH�SUHVHQFH�RI�VRPH�SRLQWV�WKDW�PD\�EH�
the subject of future redevelopment interventions.

,Q�SDUWLFXODU��WKH�HOGHUO\�SRSXODWLRQ�KDV�VKRZQ�D�VWURQJ�ERQG�ZLWK�WKH�WUHH�LQ�WKH�FHQWHU�RI�WKH�VTXDUH��WKH�LQKDELWDQWV�RI�
WKH�QHLJKERUKRRG�XVXDOO\�GHFRUDWH�LW�GXULQJ�WKH�KROLGD\V���,Q�WKH�IXWXUH��WKLV�HOHPHQW�FRXOG�EH�JLYHQ�UHQHZHG�FHQWUDOLW\�
E\�LQFOXGLQJ�D�FLUFXODU�EHQFK�ZLWK�LQWHJUDWHG�OLJKWLQJ��7KLV�VROXWLRQ�ZDV�UHFHLYHG�SRVLWLYHO\�GXULQJ�WKH�ZRUNVKRSV��WKH�
elderly believe that it can be a good solution to encourage moments of aggregation even in the evening hours.

Reference images

7KH�UHFHQW�UHWUR¿WWLQJ�RI�WKH�VWUHHW�SROHV�KDV�EHHQ�KLJKO\�FULWLFL]HG�E\�WKH�HOGHUO\�SRSXODWLRQ��ZKR�KDV�QRW�\HW�JRWWHQ�
used to the transition to 4000K light. An agreement has already been reached with the municipality of Bologna for the 
replacement of the street lights around the square with 3000K LEDs. 

Software calculation
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Streetlight in Via Tacconi
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Streetlight in Via Tacconi

6. TARTU

([WHQVLRQ�RI�WKH�SURMHFW���������P2

Lighting points: 96

7DUWX�8UEDQ�5HJLRQ�LV�WKH�VHFRQG�PDMRU�HFRQRPLF�KXE�LQ�(VWRQLD�EXW�ZLWK�D�ORQJ�WHUP�UHSXWDWLRQ�DV�D�FXOWXUH�DQG�
LQWHOOHFWXDO�FHQWUH�RI�WKH�FRXQWU\�ODUJHO\�GXH�LWV�YHQHUDEOH�XQLYHUVLW\��7KH�WHUP�WLPH�LQÀX[�RI�WKRXVDQGV�RI�VWXGHQWV�KDV�
LQFUHDVHG�GHPDQG�IRU�KRXVLQJ��GHVSLWH�RYHUDOO�GHFOLQLQJ�FLW\�SRSXODWLRQ��DQG�LV�DOVR�SDUW�RI�D�JHQHUDOO\�VNHZHG�GHPR-
graphic distribution. 

$QQHOLQQ�LV�WKH�VHOHFWHG�WDUJHW�GLVWULFW��ZLWK�D�SRSXODWLRQ�RI��������LQKDELWDQWV��,W�W\SL¿HV�WKH�PDMRULW\�RI�WKH�KRXVLQJ�
VWRFN�LQ�(VWRQLD�DQG�WKH�FLW\�LQ�WKDW�LW�RULJLQDWHV�IURP�WKH�VRFLDOLVW�\HDUV��KDYLQJ�EHHQ�EXLOW�XS�LQ�WKH�����V�DQG�����V�
7KH�VLWH�LV�ORFDWHG�DORQJ�WKH�$QQH�.DQDO��D�PDQ�PDGH�ERG\�RI�ZDWHU�WKDW�LV�ZLGHO\�XVHG�IRU�VZLPPLQJ��VXPPHU�DQG�
ZLQWHU��DQG�IRU�LFH�EDVHG�DFWLYLWLHV�LQ�ZLQWHU���$W�RQH�HQG��WKH�7XUXVLOG�SHGHVWULDQ�EULGJH��FRQVWUXFWHG�LQ�������FURVVHV�
WKH�(PDMaRJL�ULYHU�WR�FRQQHFW�$QQHOLQQ�¿UVW�WR�WKH�H[WHQVLYH�SXEOLF�PDUNHWV�RQ�WKH�RWKHU�VLGH��DQG�PRUH�JHQHUDOO\�WR�
.DUORYD�'LVWULFW��WKH�FLW\�FRPPHUFLDO�FHQWUH�DQG�WKH�FLW\�KHULWDJH�FHQWUH��$V�D�UHVXOW��7XUXVLOG�EXLOG�LV�WKH�PDLQ�SHGHVWULDQ�
DQG�ELF\FOH�OLQN�EHWZHHQ�$QQHOLQQ�DQG�WKH�FLW\��

The district in relation to the city centre
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$GGLWLRQDOO\��WKH�VLWH�DORQJ�WKH�$QQH�.DQDO�ZDV�GHYHORSHG�DV�D�PXOWLSOH�XVDJH�VLWH��NQRZQ�DV�$QQH�.DQDO�5DQG��µWKH�
EHDFK¶���WKH�PDLQ�DPHQLWLHV�DUH�D�VDXQD��ZLQWHU�VZLPPLQJ�DUHD��D�VDQG\�EHDFK�OLGR��FKLOGUHQ¶V�SOD\JURXQG��H[HUFLVH�
VSRUWV�JURXQGV��D�ULYHU�VKRUH�SDWK�WKDW�FLUFOHV�WKH�FDQDO��DQG�D�SRSXODU�NLRVN��DV�ZHOO�DV�EHQFKHV�DQG�SDWKV�

6.1 SOCIAL RESEARCH AND COMMUNITY ENGAGEMENT BASIS FOR TARTU LIGHTING 
DESIGN

'HWDLOV�RI�UHVHDUFK�DQG�HQJDJHPHQW�DFWLYLWLHV�FDQ�EH�IRXQG�LQ�WKH�$SSHQGL[���7KH�IROORZLQJ�GLVFXVVLRQ�LV�QRW�D�FRP-
SUHKHQVLYH�DQDO\VLV�RI�WKH�UHVHDUFK�DQG�HQJDJHPHQW�PDWHULDO��EXW�UDWKHU�IRFXVHV�RQ�WKH�¿QGLQJV�WKDW�ZHUH�PRVW�IRUPD-
WLYH�IRU�GHVLJQ�GLVFXVVLRQV��VWUDWHJLHV�DQG�¿QDO�GHFLVLRQV��,Q�WKH�LQWHUHVW�RI�EUHYLW\��PRVW�LWHPV�DUH�OLVWHG�DV�EXOOHW�SRLQWV��
7KH�GLVFXVVLRQ�LV�RUJDQLVHG�LQ�DFFRUG�ZLWK�WKH�PHWKRGRORJ\�SUHVHQWHG�LQ�WKH�LQWURGXFWLRQ�WR�WKLV�GHOLYHUDEOH��FRPSULVLQJ�
three levels of interconnected analysis. 

6.1.1  THE SOCIAL ORGANIZATION OF AGEING IN TARTU
• %(,1*�$&7,9(�$&7,9(�$*(,1*

+XJH�YDOXH�SODFHG�RQ�UHPDLQLQJ�DFWLYH�LQ�ROGHU�DJH��EXW�DFWLYLW\�LV�LGHQWL¿HG�ZLWK�VROLWDU\�SXUVXLWV��DQG�ZLWK�VLPSO\�
EHLQJ�RXWGRRUV�LQ�QDWXUH��GHVLJQ�QHHGV�WR�HPSKDVLVH�ORQH�DFWLYLWLHV�VXFK�DV�ZDONV�DQG�VLWWLQJ�LQ�WKH�VXQ�

• 38%/,&�63$&(
1RW�H[SHULHQFHG�E\�ROGHU�SHRSOH�DV�FROOHFWLYH�VSDFH�RU�VSDFH�IRU�VRFLDOLVLQJ��SXEOLF�VSDFH�LV�IRU�LQGLYLGXDO�URXWLQHV�
and pathways.

• SOCIAL CONNECTION
2IWHQ�H[WUHPH�VRFLDO�LVRODWLRQ�DIWHU�UHWLUHPHQW��ZLWK�YDULDEOH�VXSSRUW�IURP�IDPLO\�DQG�VRFLDO�VHUYLFHV��RQFH�DFWLYLW\�
OHYHOV�GHFOLQH��PDQ\�SHRSOH�DUH�KRXVHERXQG��ORZ�OHYHO�RI�SDUWLFLSDWLRQ�LQ�VRFLDO�RUJDQL]DWLRQV�VXFK�DV�FOXEV�DQG�
group activities;

• 62&,$/�9$/8(
6WURQJ�EHOLHI�WKDW�WKH�IXWXUH�OLHV�ZLWK�\RXWK��DQG�WKDW�LQYHVWPHQW�LQ�ROGHU�SHRSOH�LV�PLVSODFHG��HOGHUV�IHHO�XQGHUYD-
lued; design should support elders’ ‘right to the city’;

• &$5(�$1'�&,7,=(16+,3
$QQHOLQQ�LQ�JHQHUDO��WKH�LQWHUYHQWLRQ�VLWH�LQ�SDUWLFXODU��KDYH�YLVLEOH�GLODSLGDWLRQ�ZKLFK�LV�RI�FRQFHUQ�WR�ROGHU�SHRSOH�
and detrimental to use of public space;

• 6+$5,1*�63$&(�±�,'(17,7<�$1'�2:1(56+,3
$QQHOLQQ�LV�XQGHUVWRRG�WR�EH�FKDQJLQJ��LQFXUVLRQ�RI�VWXGHQWV��JHQWUL¿HUV��UHIXJHHV���IHDU�RI�FULPH��ZLWK�OLWWOH�HYLGHQFH�
RI�DFWXDO�ULVN��UHTXLULQJ�GHVLJQ�WKDW�LV�UHDVVXULQJ�EXW�QRW�RYHU�UHDFWLQJ�WR�VHFXULW\�FRQFHUQV

The case study area
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6.1.2 SOCIO-SPATIAL ANALYSIS:
• $QQHOLQQ�FKDUDFWHULVHG�E\�ODUJH��IHDWXUHOHVV�RSHQ�VSDFHV�EHWZHHQ�PRGHUQLVW�KRXVLQJ�EORFNV��ZLWK�YHU\�GLVSHUVHG�

VKRSSLQJ�DQG�IHZ�XUEDQ�IHDWXUHV�DOORZLQJ�VRFLDOLVLQJ��ORQJ�SHGHVWULDQ�URXWHV�DUH�LQFUHDVLQJO\�GLI¿FXOW�ZLWK�LQFUHDVLQJ�
DJH�DQG�XQGHU�ZLQWHU�FRQGLWLRQV��WKXV�LQFUHDVLQJ�LVRODWLRQ���

• 7KH�VLWH��EHDFK�DQG�EULGJH��LV�XQLYHUVDOO\�IDPLOLDU�WR�DQG�YDOXHG�E\�ROGHU�UHVLGHQWV��DQG�LQFRUSRUDWHG�LQWR�IUHTXHQW�
routines;

• 5RXWLQH��VRPHWLPHV�GDLO\��XVH�RI�EULGJH�IRU�VKRSSLQJ�DQG�RWKHU�YLVLWV�WR�FHQWUDO�7DUWX��DQG�WR�PDUNHW�DFURVV�WKH�ULYHU��
connected to wide range of pedestrian and bus routes;

• 7KH�EHDFK�LV�YDOXHG�E\�DFWLYH�HOGHUV�IRU�D�UDQJH�RI�OHLVXUH�DFWLYLWLHV��VHDVRQDOO\�YDULHG��

6.1.3 SITE SPECIFIC ANALYSIS: 
• 'HVLJQ�QHHGV�WR�GHDO�ZLWK�VHSDUDWLRQ�RI�SHGHVWULDQ�DQG�F\FOH�WUDI¿F�
• /LJKWLQJ�LV�H[SHULHQFHG�DV�XQFRPIRUWDEOH�EHFDXVH�FRQIXVLQJ�DQG�XQUHODWHG�WR�DFWLYLWLHV��
• /LJKWLQJ�GLHV�RXW�EHWZHHQ�EULGJH�DQG�SDWK��DQG�RQ�FRQWLQXDWLRQ�SDWKV�WKDW�UHVLGHQWV�ZRXOG�RWKHUZLVH�XVH��OLJKWLQJ�

QHHGV�WR�EH�FRKHUHQW�DQG�FRQWLQRXV�DORQJ�WKH�SDWK�DQG�DIWHU�DQG�EHIRUH�WKH�EULGJH�DQG�EH�OHJLEOH�DQG�LGHQWL¿DEOH�
• Strong appreciation of the bridge and its design; awareness of disparity between lighting of this bridge and historic 

EULGJHV�HOVHZKHUH�LQ�7DUWX��OLJKWLQJ�QHHGV�WR�GHDO�ZLWK�WKLV�UHÀHFWLRQ�RI�ODFN�RI�YDOXH�JLYHQ�WR�$QQHOLQQ�DV�FRPSDUHG�
WR�RWKHU�GLVWULFWV�DQG�FUHDWH�D�QHZ�ODQGPDUN�IRU�7DUWX�DQG�IRU�$QQHOLQ

6.2 DESIGN PHASE
:LWKLQ�WKLV�DQDO\VLV��GHVLJQ�ZRUN�DQG�FRQVXOWDWLRQ�SULRULWL]HG�WKH�IROORZLQJ�FRQFHUQV�

• D�GHVLJQ�WKDW�HQKDQFHG�LQGLYLGXDO�URXWLQH�DFWLYLWLHV�VXFK�DV�ZDONLQJ�WR�7DUWX�PDUNHW�DQG�FHQWUH�DQG�HQMR\LQJ�RXWGRRU�
DWPRVSKHUH�DURXQG�WKH�.DQDO�E\�SURYLGLQJ�FRKHUHQW�OLJKWLQJ�ZKLFK�UHGXFHV�FRQIXVLRQV�RYHU�ZD\¿QGLQJ�DQG�]RQHG�
uses;

• UHGXFWLRQ�RI�OLJKW�SROH�KHLJKWV�DQG�GLIIXVLRQ��DQG�UHGXFWLRQ�RI�JODUH�WR�VXSSRUW�LQGLYLGXDO�SHGHVWULDQV�
• use of lighting to separate cycling and pedestrian lanes;
• PRUH�GUDPDWLF�DQG�DHVWKHWLF�OLJKWLQJ�RI�EULGJH�WR�PDNH�LW�D�YDOXHG�IHDWXUH�LQ�UHODWLRQ�WR�RWKHU�EULGJHV�LQ�7DUWX�

6.2.1 EXISTING CONDITION
7KH�OLJKWLQJ�YDULHV�LQ�WHUPV�RI�WHFKQRORJ\��OLJKWLQJ�OHYHOV�DQG�¿[WXUH�W\SRORJ\��6RPH�RI�WKH�¿[WXUHV�DUH�UHDOO\�ROG�DQG�VWLOO�
mounted on wood or concrete columns. The area of the beach is particularly old and not maintained.
6WUHHW�OLJKWLQJ�LV�JHQHUDOO\�XS�WR�GDWH�ZLWK�/('�¿[WXUHV��7KH�H[LVWLQJ�OLJKWLQJ�LV�PHUHO\�IXQFWLRQDO�DQG�ODFNV�FRPSOHWHO\�RI�
DWPRVSKHUH��VHQVH�RI�SODFH�DQG�GRHVQ¶W�KLJKOLJKW�WKH�FRQWH[W��)XUWKHUPRUH��WKH�OLJKWLQJ�GRHV�QRW�VXSSRUW�DOO�WKH�DFWLYLWLHV�
WKDW�DUH�KDSSHQLQJ�LQ�WKH�DUHD�DQG�GRHV�QRW�WDNH�LQWR�FRQVLGHUDWLRQV�WKH�FRQÀLFWV�EHWZHHQ�SHGHVWULDQV��F\FOLVWV�DQG�FDU�
WUDI¿F��

([LVWLQJ�OLJKWLQJ�FRQGLWLRQ���ODNH
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7KH�OLJKWLQJ�RQ�WKH�EULGJH�LV�EUXWDO�DQG�WKH�OLJKWLQJ�OHYHO�KLJK�LQ�FRPSDULVRQ�WR�WKH�FRQWH[W��7KH�OLJKWLQJ�FRQGLWLRQV�LQ�
Tartu varies sensibly from summer to winter due to the large amount of ice and snow at the ground level increasing 
PDVVLYHO\�WKH�UHÀHFWLRQ�DQG�WKHUHIRUH�WKH�OXPLQDQFH�RI�WKH�DUHD�

([LVWLQJ�OLJKWLQJ�FRQGLWLRQ���EULGJH

6.2.2 LIGHTING PRINCIPLES
7KH�SURMHFW�DLPV�WR�FUHDWH�D�OLJKWLQJ�V\VWHP�WKDW�VXSSRUWV�WKH�DFWLYLWLHV�WKDW�WDNH�SODFH�DURXQG�WKH�ODNH��HVSHFLDOO\�LQ�WKH�
winter months
. 
)RU�WKH�IXQFWLRQDO�OLJKWLQJ�RI�WKH�SDWKV��WKH�SURMHFW�LQWHQGV�WR�FUHDWH�D�ZDUP�DQG�ZHOFRPLQJ�DWPRVSKHUH��$Q�DGDSWDWLRQ�
zone is needed at either end of the bridge to prepare the user for a change in lighting. The luminaires for lighting the 
SDWKZD\V�ZLOO�DOVR�KDYH�DQ�DHVWKHWLF�V\PEROLF�IXQFWLRQ��ZLWK�FXVWRPL]HG�EODGHV�LQ�ZKLFK�$QQHOLQ¶V�LGHQWLW\�JUDSKLFV�FDQ�
be inserted.
 
$URXQG�WKH�ODNH��ZKHUH�PDQ\�DFWLYLWLHV�WDNH�SODFH��G\QDPLF�OLJKWLQJ�LV�QHHGHG�WKDW�DGDSWV�WR�WKH�QHHGV�RI�WKH�FRP-
PXQLW\��0XOWL�KHDG�SROHV�DUH�VXLWDEOH�IRU�WKLV�DUHD�GXH�WR�WKHLU�ÀH[LELOLW\�DQG�DELOLW\�WR�FKDQJH�WKH�DLPLQJ��)XUWKHUPRUH��
WKH�RSWLFV�RI�WKH�SURMHFWRUV�DOORZ�IRU�WKH�FUHDWLRQ�RI�SXQFWXDO�OLJKWLQJ�FDSDEOH�RI�JLYLQJ�JUHDWHU�SURPLQHQFH�WR�D�VSHFL¿F�
activity in progress.
 
The lighting of the bridge must respond to functional and aesthetic needs. A system of luminaires integrated into the 
KDQGUDLOV�ZLOO�HQVXUH�DGHTXDWH�OHYHOV�RI�OLJKWLQJ�OHYHOV�IRU�XVHUV��,Q�DGGLWLRQ��VFHQRJUDSKLF�OLJKWLQJ�LV�SURYLGHG�WR�LOOXPL-
QDWH�WKH�S\ORQ��&RQVHTXHQWO\��WKH�EULGJH�EHFRPHV�D�ODQGPDUN�HOHPHQW�RI�WKH�FLW\��7KH�OLJKWLQJ�ZLOO�EH�DEOH�WR�FKDQJH�
color according to the calendar and become an element that characterizes the new identity of the place.
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Reference images

6.2.3 PROJECT DESCRIPTION
$QQHOLQ¶V�OLJKWLQJ�GHVLJQ�SURSRVDO�LQYROYHV�QHZ�OXPLQDLUHV�IRU�WKH�EULGJH�DQG�WKH�EHDFK�DQG�UHWUR¿WWLQJ�RI�WKH�H[LVWLQJ�
poles for the pedestrian paths.
 
The current lighting system of the bridge is obsolete and inadequate. The proposal envisages the positioning of bollards 
integrated into the structure of both parapets with a 10m pitch. This solution guarantees satisfactory lighting levels for 
the transit of pedestrians and cyclists. Their position also prevents glare. The bollards are dynamic and can be tuned in 
WKH�ÀX[�LQWHQVLW\�DQG�FRORU�WHPSHUDWXUH��7KH�WZR�OLQHV�DUH�RQ�VHSDUDWH�FLUFXLWV��7R�DYRLG�WKH�ULVN�RI�FROOLVLRQV�EHWZHHQ�
SHGHVWULDQV�DQG�F\FOLVWV�DQG�PDNH�WKH�WZR�ODQHV�GLVWLQJXLVKDEOH��WKH�WHVWLQJ�SKDVH�ZLOO�H[SHULPHQW�GLVWLQFW�FRORU�WHPSH-
ratures.
 
7KH�VFHQRJUDSKLF�OLJKWLQJ�RI�WKH�EULGJH�ZLOO�EH�HQVXUHG�E\�5*%:�SURMHFWRUV�SODFHG�RQ�WKH�EDVH�RI�WKH�SLOODU��7KH�FRQWURO�
of these projectors will allow to adjust the color of the light and illuminate the structure with dynamic lighting scenarios. 
,Q�WKLV�ZD\��WKH�EULGJH�EHFRPHV�D�ODQGPDUN�HOHPHQW�LQ�WKH�XUEDQ�FRQWH[W��FOHDUO\�YLVLEOH�LQ�WKH�GDUN�

Bridge and beach area lighting concept

([LVWLQJ�SRVW�KHDGV�ZLOO�EH�UHWUR¿WWHG�LQ�SHGHVWULDQ�SDWKV��$W�WKH�WZR�HQGV�RI�WKH�EULGJH��WKH�HPLWWHG�ÀX[�ZLOO�JXDUDQWHH�D�
¿OWHU�]RQH�WR�KHOS�WKH�XVHU¶V�H\H�DGDSW�WR�WKH�LOOXPLQDWLRQ�RI�WKH�EULGJH�� 
,Q�WKH�SDWK�QHDU�WKH�ODNH��RQ�WKH�RWKHU�KDQG��WKH�ÀRZ�ZLOO�JXDUDQWHH�DGHTXDWH�OLJKWLQJ�YDOXHV�DQG�FUHDWH�D�ZDUP�DQG�
ZHOFRPLQJ�DWPRVSKHUH��)XUWKHUPRUH��WKH�SRVVLELOLW\�RI�FXVWRPL]LQJ�WKH�EODGHV�RI�WKH�KHDGV�LV�DQ�RSSRUWXQLW\�WR�PDNH�
the luminaires characteristic and show the identity symbols of the place.
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Pedestrian path lighting concept

Bridge lighting scenarios concept

)LQDOO\��PXOWL�KHDG�SROHV�DUH�SURSRVHG�RQ�WKH�EHDFK��7KLV�VROXWLRQ�FDQ�VXSSRUW�WKH�PDQ\�DFWLYLWLHV�FXUUHQWO\�WDNLQJ�SODFH�
E\�WKH�ODNH��7KH�ÀRRGOLJKWV�OLJKW�WKH�DUHD�LQ�D�GLUHFWLRQDO�ZD\��LQFUHDVLQJ�WKH�IRFXV�RQ�WKH�VSHFL¿F�DFWLYLWLHV�LQ�SURJUHVV��
7KH�FRQWURO�V\VWHP�DOORZV�WR�DGMXVW�WKH�OXPLQRXV�ÀX[�DQG�WKH�FRORU�WHPSHUDWXUH��WKXV�VSHFL¿F�OLJKWLQJ�VFHQDULRV�FDQ�EH�
set according to the calendar.

NERI LANG NERI PICTOR NERI NEBULA

 
Optic ��[�W\SH�,,, Optic Optic Optic Optic
Power ���:� Power ���: Power ���:
Flux 5500 lm Flux 1000 lm Flux �����OP
TCC 7:������.�������.� TCC 7:������.�������.� TCC 7:������.�������.�
CRI 90 CRI 90 CRI 90
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GVA FL 200

 
Optic ������������
Power ���:
Flux �����OP
TCC 5*%:
CRI N/A

6.2.4 RESULTS
The design proposal has been analyzed on a lighting simulation software. The results show values in agreement with 
WKH�VWDQGDUGV�RQ�WKH�EULGJH��ERWK�IRU�LOOXPLQDQFH�OHYHOV�DQG�XQLIRUPLW\��)XUWKHUPRUH��WKHUH�DUH�QR�PDMRU�FRQWUDVWV�EHWZH-
en the bridge and the landings. This ensures rapid adaptation times for users crossing the bridge.
 

,Q�SHGHVWULDQ�SDWKV��WKH�UHVXOWV�VKRZ�JRRG�OHYHOV�RI�LOOXPLQDQFH��ERWK�RQ�YHUWLFDO�DQG�KRUL]RQWDO�SODQH��7KH�RSWLFV�RI�WKH�
OXPLQDLUHV�GR�QRW�HPLW�XSZDUG��SURWHFWLQJ�WKH�YHJHWDWLRQ�IURP�H[FHVVLYH�VSLOO�OLJKW�

Software calculation

Software calculation
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6.2.5 FUTURE OPPORTUNITIES
The peculiar character of the place is suitable for future enhancement interventions. 
7KH�WHDP�SURSRVHG�D�OLJKW�DUW�LQVWDOODWLRQ�WR�EH�LQVHUWHG�LQWR�WKH�IUR]HQ�ODNH�GXULQJ�ZLQWHU�WLPH��:LWK�EXQGOHV�RI�RSWLFDO�
¿EHUV�LW�LV�SRVVLEOH�WR�FUHDWH�GHVLJQV�DQG�SDWWHUQV�LQWHJUDWHG�LQWR�WKH�OD\HUV�RI�LFH�IRU�D�VFHQRJUDSKLF�HIIHFW��7KH�SRVLWLR-
QLQJ�RI�WKH�¿EHUV�LQ�PXOWLSOH�OD\HUV�DQG�DW�GLIIHUHQW�WLPHV�DOORZV�WR�FUHDWH�VHSDUDWH�OHYHOV�RI�OLQHV�DQG�JLYH�WKH�LQVWDOODWLRQ�
a three-dimensional effect

. 

)XUWKHUPRUH��LI�WKH�H[SHULPHQW�UHFHLYHV�IDYRUDEOH�RSLQLRQV�IURP�WKH�FRPPXQLW\�DQG�WKH�PXQLFLSDOLW\��WKH�OXPLQDLUHV�IRU�
WKH�SHGHVWULDQ�SDWKV�FRXOG�H[WHQG��UHDFKLQJ�WKH�HQG�RI�WKH�ODNH��

Reference image
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Reference image

7. GLOSSARY

AMBIENT LIGHT
6\QRQ\PV�DQG�DOWHUQDWLYH�WHUPV��WDVN�OLJKWLQJ��OLJKWLQJ�OD\HUV�
7KH�OLJKWLQJ�RI�DQ\�VFHQH�LQFOXGHV�PXOWLSOH�³OD\HUV´��GLIIHUHQW�OLJKW�IURP�GLIIHUHQW�VRXUFHV�ZLWK�GLIIHUHQW�TXDOLWLHV���$PELHQW�
OLJKWLQJ��RU�ZKDW�LV�FRPPRQO\�FDOOHG�JHQHUDO�OLJKWLQJ��VHUYHV�DV�WKH�SULPDU\�VRXUFH�RI�OLJKW�IRU�D�FHUWDLQ�VSDFH��,W�LV�WKH�
IRXQGDWLRQ�RI�DOO�WKH�OLJKWLQJ�RI�D�VFHQH�DQG�SURYLGHV�VXI¿FLHQW�LOOXPLQDWLRQ�IRU�FLUFXODWLRQ�ZLWKLQ�D�VSDFH��7DVN�OLJKWLQJ�
LOOXPLQDWHV�D�VSHFL¿F�DUHD�WR�VXSSRUW�D�SDUWLFXODU�DFWLYLW\�
 
COLOUR RENDERING INDEX (CRI)
0HDVXUH�RI�WKH�GHJUHH�WR�ZKLFK�WKH�FKURPDWLFLWLHV��L�H��WKH�TXDOLW\�RI�D�FRORXU�UHJDUGOHVV�RI�LWV�OXPLQDQFH��FRQVLVWLQJ�LQ�
WZR�LQGHSHQGHQW�SDUDPHWHUV�VSHFL¿HG�DV�KXH�DQG�VDWXUDWLRQ��RI�UHIHUHQFH�REMHFWV�LOOXPLQDWHG�E\�D�WHVW�OLJKW�VRXUFH�DUH�
OLNH�WKRVH�RI�WKH�VDPH�REMHFWV�LOOXPLQDWHG�E\�D�UHIHUHQFH�OLJKW�VRXUFH�RI�WKH�VDPH�FRUUHODWHG�FRORXU�WHPSHUDWXUH��&&7���
VXLWDEOH�DOORZDQFH�KDYLQJ�EHHQ�PDGH�IRU�WKH�VWDWH�RI�FKURPDWLF�DGDSWDWLRQ���&5,� �����ZKHQ�WKH�FKURPDWLFLWLHV�RI�WKH�
reference objects are the same under the test light source as the reference light source.
Common sense: 
>�@�µ&RORXU�UHQGHULQJ¶�UHIHUV�WR�WKH�DELOLW\�RI�OLJKW�WR�UHYHDO��µUHQGHU¶��WKH�FRORXUV�RI�REMHFWV�IDLWKIXOO\��&5,�PHDVXUHV�WKDW�
DELOLW\��'D\OLJKW��DQG�LQFDQGHVFHQW�EXOEV���ZLWK�D�&5,�RI������FDQ�VKRZ�DOO�FRORXUV�DFFXUDWHO\��/RZ�SUHVVXUH�VRGLXP��ROG�
VWUHHW�OLJKWV��FDQ�KDYH�D�&5,�RI�±����XQGHU�ZKLFK�WKH�VDPH�REMHFW�ZRXOG�DSSHDU�D�VOXGJ\�EURZQ�DV�LW�FDQ�RQO\�UHQGHU�
orange tones.
>�@�&5,�LV�D�PHDVXUH�RI�D�OLJKW�VRXUFH¶V�DELOLW\�WR�VKRZ�REMHFW�FRORXUV�³UHDOLVWLFDOO\´�RU�³QDWXUDOO\´�FRPSDUHG�WR�D�IDPLOLDU�
UHIHUHQFH�VRXUFH��HLWKHU�LQFDQGHVFHQW�OLJKW�RU�GD\OLJKW�

CONTRAST
&RQWUDVW�LV�WKH�UDWLR��RU�UHODWLRQVKLS��EHWZHHQ�WKH�OXPLQDQFH�RI�D�WHVW�REMHFW�WR�WKDW�RI�LWV�VXUURXQG��/HVV�IRUPDOO\��FRQ-
WUDVW�FDQ�DOVR�EH�XVHG�WR�FKDUDFWHULVH�OLJKW�IDOOLQJ�RQ�RQH�DUHD��LOOXPLQDQFH��WR�WKH�JHQHUDO�OLJKWLQJ��LOOXPLQDQFH��LQ�WKH�
area immediately surrounding that area. 
&RPPRQ�VHQVH��&RQWUDVW�UHIHUV�WR�WKH�UHODWLRQVKLS�EHWZHHQ�GDUN�DQG�OLJKW�DUHDV�LQ�D�VFHQH��ZKLFK�LPSDFWV�SHRSOH¶V�SHU-
ception of brightness and their ability to adapt to lighting conditions. 
 
CORRELATED COLOUR TEMPERATURE (CCT)
&&7�GHVFULEHV�WKH�FRORXU�DSSHDUDQFH�RI�WKH�OLJKW�WKDW�LV�SURGXFHG��LQ�WHUPV�RI�LWV�ZDUPWK�RU�FRROQHVV��7KH�&&7�UHODWHV�
the colour appearance of the light source to the colour appearance of a reference source when the reference source is 
KHDWHG�WR�D�SDUWLFXODU�WHPSHUDWXUH��PHDVXUHG�RQ�WKH�.HOYLQ��.��WHPSHUDWXUH�VFDOH��$�ORZ�FRORXU�WHPSHUDWXUH�������.�
DQG�ORZHU��GHVFULEHV�D�ZDUP�VRXUFH��VXFK�DV�D�W\SLFDO�LQFDQGHVFHQW�ODPS��$�KLJK�FRORXU�WHPSHUDWXUH�������.�RU�JUHD-
WHU��GHVFULEHV�D�FRRO�VRXUFH��VXFK�DV�D�FRRO�ZKLWH�ÀXRUHVFHQW��
&RPPRQ�VHQVH��&&7�LV�D�PHDVXUH�RI�FRORXU�WHPSHUDWXUH��WKH�FRORXU�RU�µZDUPWK¶�RI�ZKLWH�OLJKW��:H�SHUFHLYH�ZKLWH�OLJKW�
RQ�D�VFDOH�IURP�µZDUP¶��RUDQJH�WRQHV�IRXQG�LQ�FDQGOH�OLJKW��WKURXJK�µFROG¶��OLJKW�SHUFHLYHG�DV�EOXH�LVK���&&7�LV�PHDVXUHG�
LQ�GHJUHHV�.HOYLQ��D�FDQGOH�LV�����.��D�ZDUP�/('�LV�����������.HOYLQ��PRWRUZD\�OLJKWLQJ�LV�RIWHQ�����.

DAYLIGHT FACTOR
$�GD\OLJKW�IDFWRU��')��LV�WKH�UDWLR�RI�WKH�OLJKW�OHYHO�LQVLGH�D�VWUXFWXUH�WR�WKH�OLJKW�OHYHO�RXWVLGH�WKH�VWUXFWXUH��,W�LV�GH¿QHG�
DV��')� ��(L���(R��[������ZKHUH�³(L´�LV�WKH�DYHUDJH�LQGRRU�LOOXPLQDQFH��IURP�GD\OLJKW��RQ�WKH�ZRUNLQJ�SODQH�ZLWKLQ�D�
URRP�DQG�³(R´�LV�WKH�VLPXOWDQHRXV�RXWGRRU�LOOXPLQDQFH�RQ�D�KRUL]RQWDO�SODQH�XQGHU�DQ�XQREVWUXFWHG�&,(�6WDQGDUG�
2YHUFDVW�6N\�

ELECTRIC LIGHTING
An electric light is a device that produces light using electric power. It is the most common form of practical light sources. 
(OHFWULF�OLJKW�LQFOXGHV�VWUHHWOLJKWV��LQGRRU�OLJKWLQJ��RU�RWKHU�KXPDQ�JHQHUDWHG�OLJKW�VRXUFHV�RU�ÀDVK�VWUREHV�

LIGHT SOURCES
6\QRQ\PV�DQG�DOWHUQDWLYH�WHUPV��/('��KDORJHQ��KLJK�SUHVVXUH�VRGLXP
A light source is anything that produces illumination. Sources may be what are commonly thought of as ‘naturally oc-
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FXUULQJ¶�VXFK�DV�VXQ�RU�PRRQOLJKW��RU�OLJKWLQJ�SURGXFHG�E\�KXPDQ�SUDFWLFHV�VXFK�DV�FDQGOH�RU�¿UH�OLJKW��JDV�OLJKWLQJ�DQG�
electric light sources. 

LIGHT FIXTURE/FITTING
Synonyms and alternative terms: luminaire
$�OLJKW�¿[WXUH��86�(QJOLVK���OLJKW�¿WWLQJ��8.�(QJOLVK���RU�OXPLQDLUH�LV�DQ�HOHFWULFDO�GHYLFH�WKDW�FRQWDLQV�DQ�HOHFWULF�OLJKW�
VRXUFH�WKDW�SURYLGHV�LOOXPLQDWLRQ��$OO�OLJKW�¿[WXUHV�KDYH�D�¿[WXUH�ERG\�DQG�RQH�RU�PRUH�ODPSV�

LIGHT POLES/MASTS, CATENARY
6WUXFWXUDO�V\VWHPV�IRU�RXWGRRU�OLJKWLQJ��WR�KROG�OLJKW�¿[WXUHV

LIGHT POLLUTION
6\QRQ\PV�DQG�DOWHUQDWLYH�WHUPV��REWUXVLYH�OLJKW��OLJKW�WUHVSDVV��QXLVDQFH�OLJKW��VSLOODJH��VN\�JORZ��JODUH
Light pollution is a generic term for the adverse effects of electric light on the night-time environment. Obtrusive light is a 
VLGH�HIIHFW�RI�RXWGRRU�OLJKWLQJ��ZKLFK�LV�FDXVHG�E\�D�GLVUHJDUG�IRU�WKH�QHHGV�RI�XVHUV�DQG�D�ODFN�RI�LQIRUPDWLRQ�RQ�SUHVHQ-
FH�DQG�PRYHPHQW�RI�WKH�XVHUV��$GGLWLRQDOO\��VFDWWHULQJ�LQ�WKH�DWPRVSKHUH�FRQWULEXWHV�WR�WKH�LQFUHDVH�LQ�VN\�JORZ�HVSH-
FLDOO\�ZKHQ�WKLV�LV�DVVLVWHG�E\�FHUWDLQ�ZHDWKHU�FRQGLWLRQV��5DSLG�XUEDQLVDWLRQ�UHVXOWV�LQ�LQFUHDVHG�TXDQWLW\�DQG�FRQFHQ-
tration of electric light at night and is leading to more and more obtrusive light which is uncontrolled in the environment. 
2EWUXVLYH�OLJKW�KLQGHUV�DVWURQRPLF�REVHUYDWLRQV�DQG�KDV�VLJQL¿FDQW�LPSDFW�RQ�WKH�QDWXUDO�HQYLURQPHQW�HYHQ�DW�GLVWDQW�
locations.
Common sense: 
>�@�/LJKW�WKDW�LV�LQWUXVLYH��PLVGLUHFWHG��H[FHVVLYH�RU�ZDVWHG��6RPHWLPHV�UHIHUV�WR�WKH�RYHUDOO�H[FHVV�RI�OLJKWLQJ�WKDW�
UHVXOWV�LQ�WKH�DEVHQFH�RI�WUXO\�RU�QDWXUDOO\�GDUN�HQYLURQPHQWV��8VH�RI�WKH�WHUP�µSROOXWLRQ¶�DLPV�WR�GUDZ�SDUDOOHOV�ZLWK�RWKHU�
NLQGV�RI�HQYLURQPHQWDO�FRQWDPLQDWLRQ��H�J���IURP�QRLVH��FKHPLFDOV�RU�ZDVWH��ZKLFK�SURGXFH�GDPDJLQJ�FRQVHTXHQFHV�
and require regulation.
>�@�'LVWULEXWLQJ�RXWGRRU�OLJKW�LQ�GLUHFWLRQV�ZKHUH�LW�LV�QRW�XVHIXO�RU�QRW�GHVLUHG��WR�WKH�DQQR\DQFH�RI�KXPDQ�QHLJKERXUV�
and/or the detriment of wildlife.

GLARE
Condition of vision of persons within the illuminated area of a lighting installation in which there is discomfort and/or a 
UHGXFWLRQ�LQ�WKH�DELOLW\�WR�VHH�GHWDLOV�RU�REMHFWV��FDXVHG�E\�DQ�XQVXLWDEOH�GLVWULEXWLRQ�RI�OXPLQDQFH�DQG�RU�DQ�XQVXLWDEOH�
UDQJH�RI�OXPLQDQFH�YDOXHV��'LVFRPIRUW�JODUH�LV�VXEMHFWLYH��VR�VHQVLWLYLW\�WR�JODUH�FDQ�YDU\�ZLGHO\��'LVDELOLW\�JODUH��WKH�UH-
GXFWLRQ�LQ�YLVLELOLW\�FDXVHG�E\�VFDWWHUHG�OLJKW�ZLWKLQ�WKH�H\H��LV�PRUH�SUHGLFWDEOH��2OGHU�SHRSOH�DUH�XVXDOO\�PRUH�VHQVLWLYH�
to disability glare due to the aging characteristics of the eye.
Common sense: 
>�@�8QSOHDVDQWO\�EULJKW��VWURQJ�RU�GLUHFW�OLJKW�WKDW�GD]]OHV�DQG�PDNHV�VHHLQJ�PRUH�GLI¿FXOW�
>�@�$�YLVXDO�VHQVDWLRQ�RI�H[FHVVLYH�RU�XQFRQWUROOHG�EULJKWQHVV��UDQJLQJ�IURP�XQFRPIRUWDEOH�WR�GLVDEOLQJ�
  
ILLUMINANCE
7KH�OXPLQRXV�ÀX[�GHQVLW\�LQFLGHQW�RQ�D�VXUIDFH��PHDVXUHG�LQ�OX[��OXPHQV�SHU�VTXDUH�PHWHU���,W�LV�D�PHDVXUH�RI�KRZ�
PXFK�OLJKW�LOOXPLQDWHV�WKH�VXUIDFH��ZKHUH�ZDYHOHQJWKV�DUH�ZHLJKWHG�E\�WKH�SKRWRSLF�OXPLQRXV�HI¿FLHQF\�IXQFWLRQ�
&RPPRQ�VHQVH��,OOXPLQDQFH�UHIHUV�WR�WKH�DPRXQW�RI�OLJKW�WKDW�IDOOV�RQ�D�VXUIDFH��PHDVXUHG�LQ�OX[��DQG�UHODWHV�WR�KRZ�
strongly lit an object or street is.
 
LIGHTING MEASUREMENT
3KRWRPHWU\��RU�WKH�PHDVXUHPHQW�RI�OLJKWLQJ�TXDQWLWLHV�VXFK�DV�LOOXPLQDQFH�RU�OXPLQDQFH��

LUMINANCE
/XPLQDQFH�LV�GH¿QHG�DV�WKH�LQWHQVLW\�RI�OLJKW�IURP�WKH�YLVLEOH�VSHFWUXP�SHU�XQLW�DUHD�WUDYHOLQJ�LQ�D�JLYHQ�GLUHFWLRQ��XVXDO-
O\�H[SUHVVHG�LQ�FDQGHODV�VTXDUH�PHWHU�>FG�Pð@�
Common sense: Luminance refers to the amount of light from a light source and corresponds to what we normally refer 
WR�DV�µEULJKWQHVV¶��/XPLQDQFH�LV�DSSUR[LPDWHO\�DQDORJRXV�WR�WKH�EULJKWQHVV�RI�D�VXUIDFH��VHWWLQJ�DVLGH�GLIIHUHQFHV�LQ�KXH�
FRORXU��
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OPTICAL DEVICES
0DWHULDOV�WKDW�FRQWURO�WKH�GLVWULEXWLRQ�RI�OLJKW��VXFK�DV�E\�FRQFHQWUDWLQJ�RU�VSUHDGLQJ�WKH�OLJKW�
  
OUTDOOR LIGHTING
6\QRQ\PV�DQG�DOWHUQDWLYH�WHUPV��VWUHHW�OLJKWLQJ��SXEOLF�OLJKWLQJ�
2XWGRRU�OLJKWLQJ�LV�GH¿QHG�DV�WKH�¿[HG�HOHFWULF�OLJKWLQJ�WR�LOOXPLQDWH�WKH�VWUHHWV��FDU�SDUNLQJ�ORWV��SHGHVWULDQ�SDVVDJH�
ways at night. The aim of outdoor lighting is to provide visibility for human activities by illuminating the area. 

RGB
5*%�LV�DQ�DFURQ\P�IRU�³UHG��JUHHQ��DQG�EOXH´�VSHFWUDO�DEVRUSWLRQ�RU�HPLVVLRQ�E\�WKUHH�OLJKW�VHQVRUV�RU�VRXUFHV��5*%�
/('�SURGXFWV�FRPELQH�WKHVH�WKUHH�FRORXUV�WR�SURGXFH�RYHU����PLOOLRQ�KXHV�RI�OLJKW�

SMART LIGHTING SYSTEM
6\QRQ\PV�DQG�DOWHUQDWLYH�WHUPV��UHVSRQVLYH�OLJKWLQJ��G\QDPLF�OLJKWLQJ��OLJKWLQJ�FRQWURO�V\VWHPV��GLPPLQJ�VFKHGXOHV��
LQWHOOLJHQW�OLJKWLQJ��FRQQHFWHG�OLJKWLQJ��GLJLWDO�DGGUHVVDEOH�OLJKWLQJ�LQWHUIDFH��'$/,���DGDSWLYH�OLJKWLQJ�
6PDUW�OLJKWLQJ�LV�D�YDULDEOH�WHUP�WKDW�VWUHWFKHV�IURP�VLPSOH�/('�FRQWURO�V\VWHPV�WR�FRPSOH[�LQWHJUDWLRQ�ZLWK�µVPDUW�FLW\¶�
SURJUDPPHV��,Q�JHQHUDO��µVPDUW¶�UHIHUV�WR�LQWHJUDWLRQ�RI�OLJKWLQJ�LQIUDVWUXFWXUH�ZLWK�UHDO�WLPH�GDWD�ÀRZV�YLD�D�FRQWURO�V\-
VWHP��7KLV�LQWHJUDWLRQ�PD\�EH�DW�WKH�OHYHO�RI�GLUHFW�UHVSRQVH�RI�OLJKWV�WR�ORFDO�HYHQWV��DV�LQ�PRWLRQ�GHWHFWLRQ���RU�EURDGHU�
programming of city lights through centralised systems. ‘Smart’ is also associated with control systems that identify and 
test for malfunctions; with the ability to programme parameters such as dimming on an annual basis; response to mo-
WLRQ��HWF��/LJKWLQJ�SURIHVVLRQDOV�KDYH�EHFRPH�LQFUHDVLQJO\�VFHSWLFDO�RI�WKLV�WHUP��KHQFH�WKH�XVH�RI�ZRUGV�OLNH�LQWHOOLJHQW��
UHVSRQVLYH��G\QDPLF��RU�DGDSWLYH�OLJKWLQJ��

SOCIAL LIGHTING
6\QRQ\PV�DQG�DOWHUQDWLYH�WHUPV��KXPDQ�FHQWUHG�OLJKWLQJ��VRFLDO�SUDFWLFHV��GLYHUVLW\��PXOWLFXOWXUDOLVP��LQFOXVLRQ�
Approaches to lighting that frame lighting provision in terms of addressing social needs and practices rather than in ter-
PV�RI�PHHWLQJ�WHFKQLFDO�RU�DHVWKHWLF�VWDQGDUGV��7KLV�LV�DVVRFLDWHG�ZLWK�UHODWLQJ�XUEDQ�OLJKWLQJ�WR�SHRSOH�UDWKHU�WKDQ�FDUV��
DQG�WR�VXSSRUWLQJ�VXFK�YDOXHV�DV�VRFLDO�LQFOXVLRQ��PXOWLFXOWXUDOLVP�DQG�GLYHUVLW\�
Common sense: Several groupings and movements of lighting professionals that have sought to connect lighting to the 
needs of ordinary citizens.

UNIFORMITY
8QLIRUPLW\�LV�WKH�UDWLR�RI�WKH�PLQLPXP�OLJKWLQJ�OHYHO�WR�WKH�DYHUDJH�RU�PD[LPXP�OLJKWLQJ�OHYHO�LQ�D�VSHFL¿HG�DUHD��,W�LV�D�
quality parameter for the overall illuminance distribution.

URBAN LIGHTING
6\QRQ\PV�DQG�DOWHUQDWLYH�WHUPV��RXWGRRU�OLJKWLQJ��VWUHHW�OLJKWLQJ��SXEOLF�OLJKWLQJ��FLW\�OLJKWV�
8UEDQ�OLJKWLQJ�LV�D�JHQHULF�WHUP�WR�GHVLJQDWH�DUWL¿FLDO�OLJKWLQJ�DSSOLHG�WR�WKH�XUEDQ�VSKHUH��8UEDQ�OLJKWLQJ�LV�WKH�UHVXOW�
RI�SXEOLF�SROLF\�ZKLFK�FDQ�EH�VHW�RXW�LQ�D�OLJKWLQJ�PDVWHUSODQ�RU�OLJKWLQJ�VWUDWHJ\��EULQJLQJ�WRJHWKHU�VWDNHKROGHUV��WHFK-
QRORJLHV�DQG�DUWV�IRU�LWV�GHYHORSPHQW��+LVWRULFDOO\��XUEDQ�OLJKWLQJ�LV�D�FRPELQDWLRQ�RI�QRWLRQV�RI�SHUPDQHQW�DQG�WHPSR-
UDU\�OLJKWLQJ��$�UHFHQW�HYROXWLRQ�RI�WKH�WHUP�GLVWLQJXLVKHV�EHWZHHQ�³SXEOLF´�DQG�³XUEDQ´��WKH�ODWHU�KHOSLQJ�WR�FRQVLGHU�DOO�
VRXUFHV�RI�OLJKWLQJ�LQ�WKH�XUEDQ�GRPDLQ��LQFOXGLQJ�WKRVH�IURP�SULYDWH�QDWXUH�DQG�YHUQDFXODU�OLJKW�ZKLFK�FDQ�DOVR�EH�WKH�
subject of public interest.

VISUAL COMFORT
9LVXDO�FRPIRUW�LV�XVXDOO\�GH¿QHG�WKURXJK�D�VHW�RI�FULWHULD�EDVHG�RQ�WKH�OHYHO�RI�OLJKW�LQ�D�VSDFH��WKH�EDODQFH�RI�FRQWUDVWV��
the colour ‘temperature’ and the absence or presence of glare.
9LVXDO�FRPIRUW�LV�GH¿QHG�LQ�WKH�(XURSHDQ�VWDQGDUG�(1�������DV�³D�VXEMHFWLYH�FRQGLWLRQ�RI�YLVXDO�ZHOOEHLQJ�LQGXFHG�
E\�WKH�YLVXDO�HQYLURQPHQW´��,W�GHSHQGV�RQ�WKH�SK\VLRORJ\�RI�WKH�KXPDQ�H\H��RQ�WKH�SK\VLFDO�TXDQWLWLHV�GHVFULELQJ�WKH�
DPRXQW�RI�OLJKW�DQG�LWV�GLVWULEXWLRQ�LQ�VSDFH��DQG�RQ�WKH�VSHFWUDO�HPLVVLRQ�RI�WKH�OLJKW�VRXUFH��9LVXDO�FRPIRUW�KDV�EHHQ�
commonly studied through the assessment of some factors characterising the relationship between the human needs 
DQG�WKH�OLJKW�HQYLURQPHQW��VXFK�DV�WKH�DPRXQW�RI�OLJKW��WKH�XQLIRUPLW\�RI�OLJKW��WKH�TXDOLW\�RI�OLJKW�LQ�UHQGHULQJ�FRORXUV��DQG�
WKH�SUHGLFWLRQ�RI�WKH�ULVN�RI�JODUH�IRU�RFFXSDQWV�



40

8. TECHNICAL APPENDIX
8.1 LIGHTING LAYOUT
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8.2 TECHINCAL SHEETS



GVA Lighting, Inc. 2771 Bristol Cir, Oakville, ON L6H 6X5
Tel: + 1 905 569 6044  Email: info@gvalighting.com gvalighting.com

SP-FL200 RGBW-OM, 2022-11-18     |    Page 1 / 7

RGBW Outer-Mixing Architectural Spot and Floodlight PRODUCT SPECIFICATION SHEET

FL200™
DATE:

TYPE:

COMPANY:

PROJECT:

&RORU�PL[LQJ�RXWVLGH�RI�WKH�¿[WXUH�IRU�WKH�EHVW�SHUIRUPDQFH��FRORU�PL[LQJ
DQG�KLJKHVW�SXQFK�

SPECIFICATION LOGIC: FL200 OUTER MIXING
FAMILY BODY COLOR LED COLOR² OPTICS(FWHM)* VOLTAGE MOUNTING OPTION
FL200 WH - White Matte Powder Coated RGBW22K-OM¹ 4�������[���� ELV - 48VDC SM70���/RZ�3UR¿OH�6XUIDFH�0RXQW���PP1

3G-SM120 ���*�&RPSOLDQW�%UDFNHW
SM200���6XUIDFH�0RXQW����PP
SM300���6XUIDFH�0RXQW����PPï
SM400���6XUIDFH�0RXQW����PPï
SM500���6XUIDFH�0RXQW����PPï
SMXXX���6XUIDFH�0RXQW�&XVWRP2��VSHFLI\�OHQJWK�
TM200 - Tenon Mount 200mm¹
AA-SM200 �����'HJUHH�$QJOH�$GDSWHU�%UDFNHW
PM 6��3ROH�0RXQW��������LQ�SROH�ï
PM 6.75���3ROH�0RXQW��������LQ�SROH�ï

SR - Silver Matte Powder Coated RGBW27K-OM 5�����[�� INF - 380VDC
BL���%ODFN�0DWWH�3RZGHU�&RDWHG RGBW30K-OM 7�����[�� AC277 - 120-277VAC
CUST - Custom Color¹ RGBW35K-OM 8�����[��

RGBW40K-OM 10������[���
RGBW50K-OM 20������[���
RGBW65K-OM 40������[���

55������[���
75������[���
85������[���
10x40������[����+
40x10������[����9
10x55������[����+
55x10������[����9
30x55������[����+
55x30������[����9

PRODUCT CONFIGURATION

��� 1RQ�VWDQGDUG�RSWLRQ�DQG�PLJKW�UHTXLUH�ORQJHU�OHDGWLPH�WKDQ�XVXDO��&RQWDFW�IDFWRU\�IRU�GHWDLOV�
��� &XVWRP�FRORU�FRPELQDWLRQV�DUH�DYDLODEOH�IURP�WKH�FRORU�VHOHFWLRQ�RI�)/����0RQRFKURPDWLF��&RQWDFW�*9$�IRU�PRUH�LQIRUPDWLRQ�
��� %UDFNHW�OHQJWKV�ORQJHU�WKDQ����PP�PD\�QRW�EH�DYDLODEOH�IRU�VRPH�DSSOLFDWLRQV��&RQWDFW�IDFWRU\�IRU�GHWDLOV�

1RPLQDO�YDOXHV�DUH�XVHG��$FWXDO�PHDVXUHPHQWV�PD\�GLIIHU�VOLJKWO\�

FEATURES: OPTIONS:
�௘�8OWUD�QDUURZ������EHDP�DQJOH
�௘�INFINITY®�7HFKQRORJ\�FRPSDWLEOH��,1)�
�௘�%XLOW�LQ�KLJK�WHPSHUDWXUH�XQLYHUVDO�SRZHU�VXSSO\��$&�
�௘�3OXJ�DQG�SOD\�ZLWK�675�® luminaires
�௘�&RPSDFW�VL]H��RQO\����PP�����LQ��LQ�GHSWK
�௘�:HLJKW�RI�RQO\���NJ����OEV�
�௘�3RZGHU�FRDWLQJ�WHVWHG�IRU�FRUURVLRQ�UHVLVWDQFH�SHU�$670�%�����VDOW�VSUD\�
UHVLVWDQFH�WHVW�#����K

�௘�+LJKO\�DGMXVWDEOH�ZLWK�����KRUL]RQWDO�URWDWLRQ�DQG������YHUWLFDO�URWDWLRQ
�௘�%HDP�DQJOHV�UDQJLQJ�IURP����WR�����ZLWK�HOOLSWLFDO�GLVWULEXWLRQ�RSWLRQV
�௘�&XVWRP�/('�FRORU�FRPELQDWLRQV�DYDLODEOH
�௘�2SWLFDO�DFFHVVRULHV�IRU�JODUH�FRQWURO
�௘�:KLWH��VLOYHU��DQG�EODFN�VWDQGDUG�SRZGHU�FRDWHG�ERG\�FRORUV
�௘�&XVWRP�ERG\�FRORUV�DYDLODEOH�RQ�GHPDQG
�௘�(/9����9'&���,1)�����9'&��DQG�$&���������9$&��LQSXW�RSWLRQV
�௘�5DQJH�RI�EUDFNHW�OHQJWKV�DQG�PRXQWLQJ�RSWLRQV


60����EUDFNHW�PRXQWLQJ�RSWLRQ�VKRZQ�
��6HH�SDJH���IRU�PRUH�PRXQWLQJ�RSWLRQV�

 375.8mm

14.80in

 

 432mm

17.01in

 

 8° 

 135° 

 421.2mm

16.58in

 

 30°  30° 

BRACKET CAN

ROTATE AT YOKE

100mm

3.94in

 

YOKE
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RGBW Outer-Mixing Architectural Spot and Floodlight PRODUCT SPECIFICATION SHEET

FL200™
FL50 MOUNTING BRACKET OPTIONS FL200 STANDARD MOUNTING BRACKET OPTIONS 

FL200 ADDITIONAL MOUNTING BRACKET OPTIONS 

NOTE�����$YDLODEOH�IRU�SROH�GLDPHWHUV�����������������PP��DQG�����������������PP��
���������������$YDLODEOH�IRU�WHQRQ�GLDPHWHUV��������������PP��

 206.4mm
8.12in

 

 431.4mm
16.98in

 

 274.4mm
10.80in

 
 300mm

11.81in
 

 525mm
20.67in

 

 400mm
15.75in

 

 625mm
24.61in

 

 500mm
19.69in

 

 725mm
28.54in

 

CUSTOM
LENGTH

 

105mm
4.13in

 150mm
5.91in

  150mm
5.91in

  150mm
5.91in

  150mm
5.91in

 

SM300
BRACKET

SM200
BRACKET

SM400
BRACKET

SM500
BRACKET

CUSTOM

BRACKET
LENGTH

90 DEGREE 
ANGLE ADAPTER

3G COMPLIANT BRACKET POLE MOUNT TENON MOUNT
BRACKET1 BRACKET2

SM70
BRACKET
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RGBW Outer-Mixing Architectural Spot and Floodlight PRODUCT SPECIFICATION SHEET

FL200™
PRODUCT SPECIFICATIONS: FL200 RGBW-OM (OUTER MIXING)

ELECTRICAL

5DWHG�,QSXW�9ROWDJH 48VDC 380VDC 120-277VAC
3RZHU�&RQVXPSWLRQ��PD[�� 200W 210W ���:
'ULYHU�7\SH N/A N/A Constant Voltage

Driver Loss N/A N/A
3RZHU�)DFWRU
���9$&��PD[�����
���9$&��PD[�����

7+' N/A N/A ���9$&��������
���9$&������

&LUFXLW�/HYHO�6XUJH�3URWHFWLRQ 7UDQVLHQW�YROWDJH�VXSSUHVVLRQ�GLRGH�� 4

OPTICAL

/LJKW�6RXUFH ���[�+LJK�3RZHU�/('V
CRI 80¹

2XWSXW��W\SLFDO����ð

Color :DYH�/HQJWK��QP� /XPLQRXV�)OX[��OP�
Red ��� 1,370
Green ��� �����
Blue 470 1,019
White - 4000K³ 3,274
All On �����

2XWSXW��W\SLFDO����ð

Color :DYH�/HQJWK��QP� /XPLQRXV�)OX[��OP�
Red ��� 1,340
Green ��� 3,230
Blue 470 ���
White - 4000K³ �����
All On 9,498

2SWLFV +LJK�RSWLFDO�HI¿FLHQF\�300$�7,5�/HQV��0LFUR�/HQVH�)LOP��7HPSHUHG�*ODVV�&RYHU

%HDP�$QJOH��):+0�

�������;������������[����������[���������[�����������[������
�������[�������������[�������������[�������������[������
�������[��������[�������[��������[�������[��������[���
����[��������[�������[��������[�������[��������[���
����[����

40° X 10°
VERTICAL

10° X 40°
HORIZONTAL

3URMHFWHG�/XPHQ�0DLQWHQDQFH /���!�������KUV�#�7D� ���&������)�

CONTROL &RQWURO�,QWHUIDFH '0;�FRQWURO�WKURXJK�*9$¶V�3RZHU�'DWD�(TXLSPHQW

PHYSICAL

6L]H��+[:['� ����[�����[�����PP�������[������[�����LQ�
Weight ���NJ�����OEV�
+RXVLQJ $670�%����PDULQH�JUDGH�����K�FRPSOLDQW�SRZGHU�FRDWHG�������DOXPLQXP�DOOR\
5DWHG�2SHUDWLRQ�7HPSHUDWXUH ����&������)��WR�����&������)�
Environment 'U\��'DPS�RU�:HW�/RFDWLRQV���������KXPLGLW\

CERTIFICATION & 
SAFETY

Listings 5R+6��5($&+
,(&�&ODVVL¿FDWLRQV Class I Luminaire

        

&RQVWUXFWHG�WR�PHHW�UHTXLUHPHQWV�RXWOLQHG�LQ�8/�����
	�,(&�����

��� 0LQLPXP����&5,�DOVR�DYDLODEOH�
��� /XPLQRXV�IOX[�PD\�YDU\�E\�RSWLFDO�GLVWULEXWLRQ�
��� :DUPHU�FRORU�WHPSHUDWXUHV�W\SLFDOO\�KDYH�D�ORZHU�OXPHQ�RXWSXW�
��� ����N9�OLQH�WR�OLQH��GLIIHUHQWLDO�PRGH�������N9�OLQH�WR�FRPPRQ�PRGH�JURXQG��WHVWHG�WR�VHFRQGDU\�JURXQG��RQ�

$&�SRZHU�SRUW�������N9�IRU�RXWGRRU�FDEOHV�EDVHG�RQ�,(&���������
��� 6XSSOHPHQWDU\�SURWHFWLRQ�UHFRPPHQGHG�DW�WKH�LQSXW�RI�SRZHU�VXSSO\
��� ,.���DYDLODEOH��&RQWDFW�IDFWRU\�IRU�GHWDLOV��

7KHVH�¿JXUHV�DUH�VXEMHFW�WR�FKDQJH�GXH�WR�IXUWKHU�GHYHORSPHQW�DQG�LQQRYDWLRQV�RI�/('�OLJKW�VRXUFHV�

�
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HL-ART-1615-DWT
2021-06-15

VERTICAL BENDING DIAMETER
240MM

    
3-STEP

BINNING        

80+
CRI

    
5M (17FT) 

RUNS    

Si
   

DATE:

TYPE:

COMPANY:

PROJECT:

FEATURES

1500mm
[ 60 in ]

100mm - 5,000mm
[ 3.98 in - 196.8 in ]

 20.00 

 2
1.

43
 

 22.20 

 3
.3

0 

 2
2.

43
 

FIXED PROFILE / MOUNTING CLIP

Physical 
H-ART-1615-DWT�LV�D�VSHFL¿FDWLRQ�JUDGH��GLUHFW�YLHZ��¿[HG�RU�ÀH[LEOH�/('�V\VWHP�IRU�RXWGRRU�DQG�LQGRRU�DUFKLWHFWXUDO�GHOLQHDWLRQ�DQG�VSHFLDO�OLJKWLQJ�HႇHFWV��
)HDWXULQJ�*9$�IDFWRU\�HQJLQHHUHG�DOXPLQXP�SUR¿OHV�DQG�PRXQWLQJ�RSWLRQV�� LQVWDOODEOH�ZLWK�D�PD[LPXP�YHUWLFDO�EHQG�UDGLXV�RI����PP���������ZLWK�DSSOLFDEOH�SUR¿OH�
VHOHFWLRQ�
(OHFWURQLFV�DUH�HQFDSVXODWHG�E\�D�KLJK�TXDOLW\�'RZ�VLOLFRQH��XVLQJ�D�IXOO\�DXWRPDWHG�FR�H[WUXVLRQ�WHFKQRORJ\��
,3���SURWHFWLRQ��VXSHULRU�KHDW�PDQDJHPHQW.
Optics & Electronics
$�SUHPLXP�VHOHFWLRQ�RI�/('V�LV�XVHG�ZLWK���VWHS�PLFUR�ELQQLQJ�DQG�&5,�����JXDUDQWHHLQJ�FRQVLVWHQF\�DQG�KLJK�TXDOLW\�RI�OLJKW��
&RQVWDQW�FXUUHQW�LQWHJUDWHG�FLUFXLW�GHVLJQ�HQVXUHV�XQLIRUPHG�OLJKW�LQWHQVLW\�DORQJ�WKH�HQWLUH�OHQJWK�RI�OXPLQDLUH��
)XOO\�FRQWUROODEOH�ZLWK�VSHFL¿HG�'0;�FRQWURO�SURWRFROV�
Customization
)URQW��EDFN��DQG�VLGH�FDEOH�HQWU\�RSWLRQV�DYDLODEOH�IRU�GLႇHUHQW�LQVWDOO�RSWLRQV��(QGOHVV�¿[WXUH�OHQJWK�FRQ¿JXUDWLRQV�DOORZ�IRU�WKH�XOWLPDWH�IUHHGRP�RI�GHVLJQ��
&XW�OHQJWKV�DQG�WHUPLQDWLRQV�DUH�GRQH�DW�*9$�IDFWRU\�WR�HQVXUH�,3�UDWLQJ��UHOLDELOLW\�DQG�WR�PDLQWDLQ�D�VOHHN�OXPLQDLUH�IRUP�IDFWRU�E\�DYRLGLQJ�EXON\�',<�HQG�FDSV��
Life Cycle
/RQJ�OLIHWLPH�H[SHFWDQF\�RI�/��%���!��������KRXUV�ZLWK�)LYH�\HDU�OLPLWHG�ZDUUDQW\
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HL-ART-1615-DWT
2021-06-15

PRODUCT SPECIFICATIONS

Electrical
Standard

3RZHU�&RQVXPSWLRQ1 ��:�P������IW�
9ROWDJH ��9'&������9PLQ������9PD[�

Physical

0LQLPXP�/HQJWK ���PP
+HLJKW�[�:LGWK ��PP�[���PP�������´�[�����´��:�[�+�
%RG\�)LQLVK 3UHPLXP�'RZ�VLOLFRQH�HQFDSVXODWLRQ��ZKLWH
%HQG�'LUHFWLRQ 9HUWLFDO
%HQG�5DGLXV ���PP��������
&DEOH�(QWU\�2SWLRQV )URQW��6LGH��%RWWRP
)L[WXUH�&RQQHFWLRQV ,3���LQMHFWLRQ�PRXOGHG�LQSXW�DQG�RXWSXW�FRQQHFWRUV

Optical

/LJKW�6RXUFH �����/('V����VWHS�PLFUR�ELQQLQJ
&RQWURO�3URWRFRO '0;���
/XPHQ�2XWSXW�#����������.�OP�IW� ���
(ႈFDF\�#�����.�OP�:� ��
3URMHFWHG�/XPHQ�0DLQWHQDQFH /��%���!��������KRXUV

Temperature Range
6WRUDJH�7HPSHUDWXUH ����&������)PLQ�����&������)PD[
0D[�$PELHQW�7HPSHUDWXUH ���&�����)
0LQ�$PELHQW�7HPSHUDWXUH ����&������)

SPECIFICATION LOGIC: HL-ART-1615-DWT

FAMILY POWER W/FT NOMINAL LENGTH1 CCT2 CABLE ENTRY IP RATING

HL-ART-1615-DWT 4.6W/FT 0LQ�OHQJWK���100mm
0D[LPXP�OHQJWK���5000mm 
,QFUHPHQWV�DYDLODEOH���50mm

DWT-����.�����. FF ��)URQW���)URQW
SS���6LGH���6LGH
BB���%RWWRP���%RWWRP
FX ��)URQW���&ORVHG
SX���6LGH���&ORVHG
BX���%RWWRP���&ORVHG

IP67

Order example: HL-ART-1615-DWT-4.6W/FT-3150MM-DWT-FF-IP67  

PRODUCT CONFIGURATION

���6WDQGDUG�XQLW�RI�OHQJWK�LV�LQ�PLOOLPHWHUV��/HQJWKV�LQ�LQFKHV�DQG�IHHW�LV�FDOFXODWHG�IURP�PLOOLPHWHUV�� � � � � �
���'XH�WR�WROHUDQFHV�RI�/('�ELQQLQJ�DQG�SURGXFWLRQ�SURFHVVHV��&&7�YDOXHV�FDQ�YDU\�XS�WR������ � � � � �
Field alterations will void factory warranty  

���'XH�WR�WROHUDQFHV�RI�WKH�HOHFWURQLF�FRPSRQHQWV��OLJKW�RXWSXW�DQG�HOHFWULFDO�SRZHU�FDQ�YDU\�XS�WR�����



Product Specification Sheet

GOLF BALL BULB E27 470LM 4.9W 2700K NON-DIMM 220 BEAM CLEAR
INTEGRAL

ILGOLFE27NC055

This 4.9W retro-fit Integral LED Mini Globe (large screw base) delivers a warm light and brightness, similar
to a 40W filament bulb. It features high output LEDs and an anti-glare refractor. Ideal for living rooms, dining
rooms and bedrooms, in classic or modern wall or floor/table lamp fittings.

Quick Order Code:
Barcode:
Category:
Range Name:
Market Segment:
Warranty (Years):
CE RoHS:

Product Length (mm):
Product Width (mm):
Product Weight (g):
Material:
Base Term:
Bulb Base:
Construction:

Globe Finish:
Globe Type:
Bulb or Luminaire Shape:
Placement / Application:
Spot Type:

Power Consumption (W) :
Power Factor:
Wattage equivalent (W):
Amperage (mA):

Details

777785
5055788259527
Lamps
Everyday
Commercial indoor, Residential indoor
2
Yes

Physical Data

76
45
25
Plastic, Polycarbonate, Nickel plated brass
Edison screw
E27
Aluminium and Plastic heat-sink, Injection moulded
diffuser
Clear
Golf Ball
Round
Indoor, General Lighting
SMD

Electrical Data

4.9
0.4
40
45



Dimming:
Driver Included:
Electric Current:
True Wattage Eq (W):
EN:
LVD Certified:

Luminous Flux in Lumens (lm):
Luminous efficacy (lm/W):
Correlated Colour Temperature (CCT) (K):
Colour Temperature:
Colour Temperature Name:
Beam Angle:
Colour Rendering Index (CRI):
Colour Type:
Frequency Range (Hz):
Instant on (Less than 1 second):
LED Type:
Lifetime (hours):
Switching Cycles:

EN:
LVD Certified:
CE RoHS:
Previous Energy Rating:
New Energy Rating:
Hg 0% (Mercury Free):
IP Rating (Ingress Protection):
Lowest Operating Temperature (°C):
Maximum Operating Temperature (°C):

Non-Dimmable
Yes
AC
40
EN-62560
Yes

Light Data

470
96
2700
2700K - Warm
Warm
220
80
Single
50/60
Yes
Surface mounted device (SMD)
15000
7500

Environment

EN-62560
Yes
Yes
A+
F
Yes
IP20
-20
40

Packaging Portal.integral-led.com

Product Design And Specification Subject To Change Or Modification Without Notice. Image For Illustration Only. E&OE



DT641-6 Rubber 
Festoon Harnesses

Model

DT 641
DT 642
DT 643
DT 644
DT 645
DT 646

Length

7.5m
9m

15m
50m

100m
100m

Distance to 
1st lamp holder

Spacing
between holders

Number of 
lamp holders

2.5m

3m

3m

3m

3m

3m

50cm

29cm

29cm

33cm

100cm

50cm

10

20

40

140

100

200

• Rubber festoon cable must be used for all permanent
  outdoor installa�ons in accordance with BS EN 60598-1:2000.
• Suitable for permanent outdoor use. 
• Outdoor installa�ons in a sheltered area in accordance 
   with BS EN 60598-1:2000.
• Mains voltage double insulated rubber festoon harness
• Complete with 16A-6h/230V 2P+E IP44 rated plug  
• IP Ra�ng: IP44 (with GLS or golf ball lamps fi�ed)
• BC Lampholders
• Maximum lamp ra�ng: up to 10W LED lamps (lamps not included)
• The high temperatures ra�ng of the lampholder rubber seal ensures 
   a long life seal directly onto the golf ball or GLS lamps
• Tough H05RNH-F cable (2*1.5 mm²) for permanent outdoor 
   installa�ons
• Power cable: round rubber cable H05RN-F cable (2*1.0 mm²)
• 3 metres lead-in to the first lampholder
• Complies with BS EN 60598-1, BS EN 60598-2:20, BS EN 61184

Features: 

Specifications: 
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Light 803

Cod. PN803

DRAWINGSDESCRIPTION

Property of Neri S.p.A. - Any use and reproduction for personal purposes is prohibited. Company shall reserve the right at any time to modify the specification or features without notice.

Technical sheetConnection: 

 Post-top

Compliance
- ENEC safety mark (N. 02123).
-  In compliance with EN 60598-1; EN 60598-2-3; EN 62031; EN 55015 EMC;  

EN 61547 EMC; EN 61000-3-2/3; IEC/TR 62778.

Dimensions - Area - Weight
Height Width Lenght Weight IP IK Area exposed to wind
760 mm 445 mm 445 mm 8 kg 66* 09 0,225 m2

*Module

Electrical characteristics
Voltage Frequency Cos   Isolation class Operative Temp.

220-240V 50-60Hz >0.9 CL II  -35°C / +35°C

-  Classe I of insulation (on request).

Connection
- Post top: flange with center hole Ø 28mm for fastening to the support.

Materials
- Die-cast aluminium (UNI EN 1706).
- Galvanized steel sheet.
- Extra clear transparent tempered flat glass.
- Polycarbonate.
- Brass and stainless steel fasteners.

Structure - Main components
- Aluminium upper tilting frame for access to the auxiliary compartment.
- Optical compartment with IP66 degree of protection.
- Polycarbonate plate.
-  Protective screen in tempered glass extra clear transparent top with impact 

resistance IK09 (EN 62262).
- Osmotic valve for internal/external pressure balancing.
-  Dedicated compartment to house any additional voltage arresters or remote 

control systems.
-  Upper frame with possibility of predisposition for auxiliary devices conforming to 

Zhaga Book 18.
- Predisposition for NEMA Socket.

Electrical Auxiliaries
-  Electronic power supply with short-circuit, overtemperature and overvoltage 

protection with estimated life time B10 at 100,000 h.
- Automatic disconnection switch on opening.
- Terminal block for cables with max. 2.5 mm2 cross-section.
-  Standard DM and CM 6kV/10kV (CL I, CL II) differential mode overvoltage 

protection and 10kV/10kV (CL I, CL II) additional protection (on request).

Operations - Maintenance
- During maintenance no screws or components are separated from the structure.
-  Periodic maintenance for external cleaning of the structure and the screen from 

dust and smog and for checking the tightening of the product. 
- Refer to the product installation and maintenance manual. 
-  It is the responsibility of the installer to ensure correct installation and electrical 

connection in accordance with applicable regulations.

Painting
- Standard colour: Black Grey.
- Painting cycles (see specific sheet).

Accessories
- PIR presence sensor (driver function code 09).
- Infrared programmer for presence sensor (cod. 7019.030.002).
-  Polycarbonate screen with IK10 shock resistance on request (cod. 

7060.041.107D).

15

445

76
0



Rev. 04  - 2020/05/12

Light 803

Cod. PN803T

Cod. SN803T

DESCRIPTION

Property of Neri S.p.A. - Any use and reproduction for personal purposes is prohibited. Company shall reserve the right at any time to modify the specification or features without notice.

Technical sheet

PHOTOMETRIC CURVES

Optics: I - II - III - IV - V

Screen: Transparent

Optic
Cod. XX Lighting distribution Distribution type LOR* ULOR

20 Type II - A Asymmetric 0,86 9%

21 Type III - A Asymmetric 0,86 9%

24 Type IV- A Strong asymmetric 0,82 9%

28 Type I - A Center road 0,88 9%

30 Type V - A Rotosymmetric 0,86 10%

* optical efficiency of the device due to physical shielding.
- Modular (2 X 2) refractive lens in PMMA. 
- Maximum luminous intensity class a�* 90°: < 0.49 cd/klm.
- Wide range of optical lighting distributions (on request).
- Minimum height installation: 2.5m.

Luminous flux
3000K System* LED module

Cod. YYY lm W lm/W n.LED mA W lm/W
1IA 1500 11,7 129 16 219 9,6 157
1I0 2500 20,1 125 16 376 16,9 148

1I1 3500 29,1 120 16 549 25,1 140

1I2 4500 36,4 124 24 460 31,3 144

1I3 6000 50,8 118 24 642 44,2 136

Luminous flux
4000K System* LED module

Cod. YYY lm W lm/W n.LED mA W lm/W
3IA 1500 11,3 133 16 209 9,1 165

3I0 2500 19,3 130 16 358 16,0 156

3I1 3500 27,9 125 16 521 23,7 147

3I2 4500 34,5 130 24 438 29,7 152

3I3 6000 48,1 125 24 609 41,8 143

3I4 7500 62,1 121 24 796 55,3 136

*  The energetic values in the table are referred to the LED + Power supply. The 
values of luminous flux and system efficiency are obtained by multiplying the 
values in the table by the coefficients of efficiency (LOR) indicated in the optical 
configuration.

- CCT 2200K and 2700K on demand.
-  LED type: Nichia NVSW219 

Source efficiency LED: 165 lm/W @ Tj=25°C, 700 mA, 4000K 
Source efficiency LED: 157 lm/W @ Tj=25°C, 700 mA, 3000K

-  Life time specification for gradual light output degradation (EN 62722-2-1, LM80 
data) 120,000h L90B10 (Tq = 25°C)

- Colour Rendering Index: Ra * 70
- Angular color uniformity 6u'v' ) 0.003
- Photobiological risk: (EN 62471): RG0 (Exempt Risk)
-  Photobiological risk (IEC/TR 62778): Threshold distance between class RG1 and 

class RG2 at 2.1 m from the source.

Driver
Cod. ZZ Driver functions

02 1-10V + NCL (Analogic control + Neri costant lumen)

04 AmpDim + NCL (Luminous flux regulator + Neri Constant Lumen)

06 DALI + NCL (Digital control + Neri costant lumen)

09 PIR Presence detector + SR
10 Zhaga connector + SR
14 NVL6H + NCL (autodimming -30% x 6h + Neri costant lumen) 

Flux code CIE

Flux code CIE

Flux code CIE

Flux code CIE

Flux code CIE

Luminous intensity class

Luminous intensity class

Luminous intensity class

Luminous intensity class

Luminous intensity class

Type II – A

G*4

Type IV - A

G*4

Type V - A

G*6

Type III - A

G*4

Type I - A

G*6

N.1 N.2 N.3 N.4 N.5

38 73 96 100 86

N.1 N.2 N.3 N.4 N.5

25 59 94 100 82

N.1 N.2 N.3 N.4 N.5

22 59 95 100 86

N.1 N.2 N.3 N.4 N.5

38 73 97 100 86

N.1 N.2 N.3 N.4 N.5

36 77 98 100 88

90.0 270.0 0.0 180.0

90.0 270.0 0.0 180.0

90.0 270.0 0.0 180.0

90.0 270.0 0.0 180.0

90.0 270.0 0.0 180.0
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Antares - Size 1

Cod. MNAN1
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DESCRIPTION

Property of Neri S.p.A. - Any use and reproduction for personal purposes is prohibited. Company shall reserve the right at any time to modify the specifi cation or features without notice.

Technical sheetConnection: Post-top

                           Side

DRAWINGS

Compliance
- ENEC safety mark.
-  In compliance with EN 60598-1; EN 60598-2-3; EN 62031; EN 55015 EMC; 

EN 61547 EMC; EN 61000-3-2/3; IEC/TR 62778.

Dimensions - Area - Weight

Height Width Lenght Weight IP IK Area exposed to wind

143-300mm 340 mm 608-761 mm 10,5 Kg 66 08 0,066 m2

Electrical characteristics

Voltage Frequency Cos ́ Insulation class Operative Temp.

220-240V 50-60Hz >0.9  CL II  -35°C / +50°C

-  Classe I of insulation (on request).

Connection
-  Side or post top mounting on tubes from Ø 46mm to Ø 76mm, external diameter 

Ø 95mm.
- Bracket with a tilting system of 20° (5° step).
-  Adjustable from 0° to +20° with post top configuration and from -5° to +15° with 

outreach configuration.
- Fixing by two grub screws M8 lock nuts with stainless steel.

Materials
- Die-cast aluminium (UNI EN 1706).
- Extra-clear transparent fl at glass.
- Stainless steel screws.
- Polycarbonate.

Structure - Main components
-  Upper frame in aluminium to access the auxiliaries compartment.
-  Shield in fl at tempered glass with impact resistance IK08 (EN 62262) fi xed by 

angle brackets.
- Silicone gasket between the lower frame and cover.
-  Integrated heat sink in cast aluminium in continuity with the external frame.
- Polycarbonate refl ector.
-  Osmotic valve to balance internal/external pressure.
-  Dedicated space for any surge protection devices or remote control systems.
-  Predisposition for NEMA Socket.
-  Predisposition for auxiliary devices in compliant with Zhaga Book 18.

Electrical auxiliaries
-  Electronic power supply with protection against short circuits, overheating and 

power surges with an estimated B10 duration of 100,000 h.
- Automatic disconnector when opening.
- Terminal block for wires with max. section of 2.5mm2. 
- Input power cable with PG16 cable gland (Ø 10-14mm). 
-  Standard surge protection for differential/common mode 6kV/10kV (CL I, CL II) 

and 10kV/10kV (CL I, CL II) in presence of additional protections (on demand).

Operations and maintenance
-  Opening-closing by means of two buttons on the upper hinged cover.
-  Periodic maintenance for the external cleaning of the structure and the screens 

from dust and smog and tightening control to the support - refer to the product’s 
installation and maintenance manual.

-  It is the installer's responsibility to ensure correct installation and electrical 
connection in accordance with the applicable standards.

Painting
- Powder coating.
-  Monochrome version: light grey metallic matt Superdurable textured RAL 9006 

colour.

Accessories
-  Side and post top mounting accessory with diameter Ø 60mm                               

(tubes from Ø 46mm to Ø 60mm, external diameter Ø 76mm).
- PIR presence detector.
- Infrared programmer for presence detector (code 7019.030.002).

Side and post top mounting accessory with diameter Ø 60mm (on demand)
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Antares - Size 1

Cod. MNAN1

DESCRIPTION

Property of Neri S.p.A. - Any use and reproduction for personal purposes is prohibited. Company shall reserve the right at any time to modify the specifi cation or features without notice.

Technical sheetOptics: Type II - III - IV - V

 Screen: Transparent

POLAR DIAGRAMS

Optic

Lighting distribution Distribution type  LOR* ULOR

Type II - A Asymmetric 100% 0%  

Type III - A Asymmetric 100% 0%  

Type III - D Asymmetric 100% 0%  

Type IV - A Forward throw 100% 0%  

Type V - A Rotosymmetric 100% 0%  

* optical effi ciency of the device due to physical shielding.
- Modular (2 X 2) refractive lens in PMMA. 
- Maximum luminous intensity class ˠ�ุ 90°: < 0.49 cd/klm.
- Wide range of optical lighting distributions (on request).
- Plastic refl ector to recover luminous fl ux and reduce glare.
- Minimum height installation: 2.5m.

Luminous flux - 3000K

System**  LED module

lm W lm/W  n.LED  mA  W lm/W

2500 19.5 128 16 365 16.4 152

3500 27.7 127 16 532 24.3 144

4500 37.1 121 16 713 33.0 136

6000 47.1 127 24 621 42.8 140

7500 61.6 122 24 809 56.5 133

Luminous flux - 4000K

System** LED module

lm W lm/W  n.LED  mA  W lm/W

2500 18.5 135 16 347 15.6 161

3500 26.2 133 16 504 22.9 153

4500 35.0 129 16 674 31.1 145

6000 44.7 134 24 587 40.4 149

7500 58.0 129 24 764 53.2 141

**The energetic values in the table are referred to the LED + Power 
supply.

- CCT 2200K and 2700K on demand.
- LED type: Nichia NVSW219 

LED Effi cacy: 165 lm/W @ Tj=25°C, 700 mA, 4000K 
LED Effi cacy: 157 lm/W @ Tj=25°C, 700 mA, 3000K 

-  Life time specifi cation for gradual light output degradation                    
(EN 62722-2-1, LM80 data) 120,000h L90B10 (Tq = 25°C)

- Colour Rendering Index: Ra ุ 70
- Angular color uniformity ˂u'v' ื 0.003
- Photobiological risk: (EN 62471): RG0 (Exempt Risk)
-  Photobiological risk (IEC/TR 62778): Threshold distance between class 

RG1 and class RG2 at 3.4 m from the source.

Driver

Driver functions

1-10V + NCL (Analogic control + Neri Constant Lumen)

DALI + NCL (Digital control + Neri Constant Lumen)

PIR Presence detector + SR

Zhaga connector + SR

NVL6H + NCL (Autodimming -30% x 6h + Neri Constant Lumen) 

CIE Flux code

CIE Flux code 

CIE Flux code

CIE Flux code

CIE Flux code

Luminous intensity class

Luminous intensity class

Luminous intensity class

Luminous intensity class

Luminous intensity class

Type II – A

G*4

Type III - D

G*4

Type V - A

G*4

Type III - A

G*3

Type IV- A

G*2

N.1 N.2 N.3 N.4 N.5

40 72 96 100 100

N.1 N.2 N.3 N.4 N.5

37 72 96 100 100

N.1 N.2 N.3 N.4 N.5

23 57 95 100 100

N.1 N.2 N.3 N.4 N.5

40 73 96 100 100

N.1 N.2 N.3 N.4 N.5

27 58 93 100 100

90.0 270.0 0.0 180.0

90.0 270.0 0.0 180.0

90.0 270.0 0.0 180.0

90.0 270.0 0.0 180.0

90.0 270.0 0.0 180.0
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Technical sheetFixing: Post top

Source: LED-P 

DRAWINGSDESCRIPTION

Property of Neri S.p.A. - Any use and reproduction for personal purposes is prohibited. Company shall reserve the right at any time to modify the specifi cation or features without notice.

Lang

PNLANL

Compliance  

EN 60598-1; EN 60598-2-3; EN 62031; EN 55015 EMC; EN 61547 EMC; 
EN 61000-3-2/3; IEC/TR 62778

Dimensions

Height Width Length Weight IP  IK Area (S)

774mm 585mm 585mm 17Kg 66 08 0.106 m2

 Electrical characteristics

Voltage Frequency Cos ϕ Insulation class Operative Temp.

220-240V  50/60Hz > 0,9  CL II -35°C/+50°C

-  Class I of insulation (on request).

Fixing
-    Post top mounting on tubes Ø 60mm (with adapter ring) or on Ø 78mm tubes 

(without adapter ring), flush on Ø 89mm tube.

Materials
-  Cast and sheet aluminium (UNI EN 1706).
-  Extra-clear transparent flat glass or prismatic flat glass or white flat glass.
- Stainless-steel fasteners.
- Internal reflector made of PC.

Structure – Main components
- Upper shell can be opened with screws.
-  Consists of two cast aluminium parts. The bottom part is the slender but 

robust ‘V’ shaped bracket and the upper part is the low spherical top that 
hosts the engine.

- Double screen with a white PC recovery refl ector (for each screen).
- Osmotic valve for balance internal/external pressure.

Electrical auxiliaries
-  Pre-installed power cable passing internally through one of the arm (length 6m).
- Wiring plate with appropriate space for auxiliary remote management devices.

Operations and maintenance
-  During maintenance operations no screw or component is separated 

from the structure.
- Please refer to product installation and maintenance manual.
-  It is responsibility of the installer the correct installation and electric 

connection in accordance with applicable regulations.

Finish
- Standard colour: Neri Gray.
- Paint system (see specific technical sheet).

Accessories
- Decorative blade in anodized aluminum (customisable on request).

Version with decorative blade

Lang is a two brackets post top 
luminaire characterised by two light 
sources, that can be completely 
independent in terms of distributions 
and lumen output. Versions available 
are: basic (one light source); ready 
(two light sources, one driver and a 
list of ready-made distributions and 
fl ux confi gurations to choose from); 
pro (fully customisable version with 
two drivers if needed).

585mm [23"]
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Technical sheet

Property of Neri S.p.A. - Any use and reproduction for personal purposes is prohibited. Company shall reserve the right at any time to modify the specifi cation or features without notice.

Lang

PNLANL

PHOTOMETRIC CURVES

Lighting distribution Screen LOR IES Class

Type III + Type III Prismatic - Full Cutoff

 Type III + Type IV Prismatic - Full Cutoff

 Type IV + Type IV Prismatic -   Full Cutoff

- LOR: optical effi ciency appliance due to the physical shielding.
- Modular 3 X 3 refractive lens in PMMA. 
- High effi ciency refl ector in plastic material for fl ux recovery and glare reduction.
- Minimum installation height: 3m.
- Max installation height: over 15m.

1-10V + NCL (Analogic control + Neri constant lumen)

AmpDim + NCL (Flux regolator + Neri constant lumen)

DALI + NCL (Digital control + Neri constant lumen)

NVL + NCL (autodimming -30% x 6h + Neri constant lumen)

- NFC programmable electronic power supply with self-diagnostic functions.
-  Standard surge protection for differential/common mode 6kV/10kV (CL I, CL II) 

and 10kV/10kV (CL I, CL II) in presence of additional protections (on demand).
- Estimated Duration B10 to 100,000 h.

Colour Temperature 3,000K

System* Back Front

lm tot W tot lm/W n LED mA W n LED mA W

5,000 48 105 16 442 21 16 442 21

7,000 70 100 16 658 31 16 658 31

7,500 63 119 32 324 27 32 324 27

9,000 81 111 32 391 35 32 391 35

12,000 104 115 32 542 46 32 542 46

15,000 137 109 32 718 61 32 718 61

Colour Temperature 4,000K

System* Back Front

lm tot W tot lm/W n LED mA W n LED mA W

5,000 44 113 16 411 19 16 411 19

7,000 65 108 16 608 28 16 608 28

7,500 62 121 32 304 27 32 304 27

9,000 75 120 32 365 33 32 365 33

12,000 101 118 32 502 45 32 502 45

15,000 133 113 32 661 60 32 661 60

*  The energy values   in the table refer to LED module + driver.
- LED type: CSP Nichia
- Power LEDs module on printed circuit board with metal core plate.
- Internal heat sink in cast aluminium seamless with external frame.
- Estimated life: 100,000 h L90B10. 
- Colour Rendering Index: CRI > 70 within the 5 ellipses of Mac Adam.
- Photobiological risk (IEC/TR 62778): class RG1 to class RG2 at 2.78m from source.
- Photobiological risk (EN62471): class RG0.

LUMINOUS FLUX

DRIVER FUNCTIONS

READY | PRISMATIC
The ‘Ready’ version is equipped with two light sources and a shared driver. This 
version comes in fi ve standard and most commonly used confi gurations. The four 
light distributions have been already combined together whilst ten different lumen 
outputs for each source can be selected and adopted. 

Category: Performance

Screen: Prismatic

Version: Ready

Back Front

Type III Type III

Back Front

Type III Type IV

Back Front

Type IV Type IV
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PHOTOMETRIC CURVES

Lighting distribution Screen LOR IES Class

Type II + Type III Prismatic - Full Cutoff

 Type II + Type IV Prismatic - Full Cutoff

- LOR: optical effi ciency appliance due to the physical shielding.
- Modular 3 X 3 refractive lens in PMMA. 
- High effi ciency refl ector in plastic material for fl ux recovery and glare reduction.
- Minimum installation height: 3m.
- Max installation height: over 15m.

1-10V + NCL (Analogic control + Neri constant lumen)

AmpDim + NCL (Flux regolator + Neri constant lumen)

DALI + NCL (Digital control + Neri constant lumen)

NVL + NCL (autodimming -30% x 6h + Neri constant lumen)

- NFC programmable electronic power supply with self-diagnostic functions.
-  Standard surge protection for differential/common mode 6kV/10kV (CL I, CL II) 

and 10kV/10kV (CL I, CL II) in presence of additional protections (on demand).
- Estimated Duration B10 to 100,000 h.

Colour Temperature 3,000K

System* Back Front

lm tot W tot lm/W n LED mA W n LED mA W

5,250 45 116 16 303 14 32 303 26

6,750 61 110 16 391 18 32 391 35

9,000 81 111 16 542 25 32 542 46

11,250 107 105 16 718 34 32 718 61

Colour Temperature 4,000K

System* Back Front

lm tot W tot lm/W n LED mA W n LED mA W

5,250 44 120 16 285 13 32 285 25

6,750 57 119 16 365 17 32 365 33

9,000 78 116 16 502 23 32 502 45

11,250 102 110 16 661 31 32 661 60

*  The energy values   in the table refer to LED module + driver.
- LED type: CSP Nichia
- Power LEDs module on printed circuit board with metal core plate.
- Internal heat sink in cast aluminium seamless with external frame.
- Estimated life: 100,000 h L90B10. 
- Colour Rendering Index: CRI > 70 within the 5 ellipses of Mac Adam.
- Photobiological risk (IEC/TR 62778): class RG1 to class RG2 at 2.78m from source.
- Photobiological risk (EN62471): class RG0.

LUMINOUS FLUX

DRIVER FUNCTIONS

Category: Performance

Screen: Prismatic

Version: Ready

READY | PRISMATIC
The ‘Ready’ version is equipped with two light sources and a shared driver. This 
version comes in fi ve standard and most commonly used confi gurations. The four 
light distributions have been already combined together whilst ten different lumen 
outputs for each source can be selected and adopted. 

Back Front

Type II Type III

Back Front

Type II Type IV
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PHOTOMETRIC CURVESPHOTOMETRIC CURVES

1-10V + NCL (Analogic control + Neri constant lumen)

AmpDim + NCL (Flux regolator + Neri constant lumen)

DALI + NCL (Digital control + Neri constant lumen)

NVL + NCL (autodimming -30% x 6h + Neri constant lumen)

- NFC programmable electronic power supply with self-diagnostic functions.
-  Standard surge protection for differential/common mode 6kV/10kV (CL I, CL II) 

and 10kV/10kV (CL I, CL II) in presence of additional protections (on demand).
- Estimated Duration B10 to 100,000 h.

Colour Temperature 3,000K

System* Back Front

lm tot W tot lm/W n LED mA W n LED mA W

5,000 44 114 16 418 19 16 418 19

7,000 66 106 16 618 29 16 618 29

7,500 63 119 32 308 27 32 308 27

9,000 76 118 32 370 33 32 370 33

12,000 104 115 32 567 46 32 567 46

15,000 138 109 32 673 61 32 673 61

Colour Temperature 4,000K

System* Back Front

lm tot W tot lm/W n LED mA W n LED mA W

5,000 42 119 16 389 18 16 389 18

7,000 60 117 16 572 27 16 572 27

7,500 59 127 32 290 26 32 290 26

9,000 70 129 32 346 31 32 346 31

12,000 96 125 32 474 43 32 474 43

15,000 124 121 32 620 56 32 620 56

*  The energy values   in the table refer to LED module + driver.
- LED type: CSP Nichia
- Power LEDs module on printed circuit board with metal core plate.
- Internal heat sink in cast aluminium seamless with external frame.
- Estimated life: 100,000 h L90B10. 
- Colour Rendering Index: CRI > 70 within the 5 ellipses of Mac Adam.
- Photobiological risk (IEC/TR 62778): class RG1 to class RG2 at 2.78m from source.
- Photobiological risk (EN62471): class RG0.

LUMINOUS FLUX

DRIVER FUNCTIONS

Lighting distribution Screen LOR IES Class

Type III + Type III Transparent - Full Cutoff

 Type III + Type IV Transparent - Full Cutoff

 Type IV + Type IV Transparent -   Full Cutoff

- LOR: optical effi ciency appliance due to the physical shielding.
- Modular 3 X 3 refractive lens in PMMA. 
- High effi ciency refl ector in plastic material for fl ux recovery and glare reduction.
- Minimum installation height: 3m.
- Max installation height: over 15m.

Category: Performance

Screen: Transparent

Version: Ready

READY | TRANSPARENT
The ‘Ready’ version is equipped with two light sources and a shared driver. This 
version comes in fi ve standard and most commonly used confi gurations. The four 
light distributions have been already combined together whilst ten different lumen 
outputs for each source can be selected and adopted. 

Back Front

Type III Type III

Back Front

Type III Type IV

Back Front

Type IV Type IV
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PHOTOMETRIC CURVES

1-10V + NCL (Analogic control + Neri constant lumen)

AmpDim + NCL (Flux regolator + Neri constant lumen)

DALI + NCL (Digital control + Neri constant lumen)

NVL + NCL (autodimming -30% x 6h + Neri constant lumen)

- NFC programmable electronic power supply with self-diagnostic functions.
-  Standard surge protection for differential/common mode 6kV/10kV (CL I, CL II) 

and 10kV/10kV (CL I, CL II) in presence of additional protections (on demand).
- Estimated Duration B10 to 100,000 h.

Colour Temperature 3,000K

System* Back Front

lm tot W tot lm/W n LED mA W n LED mA W

5,250 45 118 16 288 13 32 288 26

6,750 58 117 16 370 17 32 370 33

9,000 80 113 16 511 24 32 511 46

11,250 105 107 16 673 32 32 673 61

Colour Temperature 4,000K

System* Back Front

lm tot W tot lm/W n LED mA W n LED mA W

5,250 42 126 16 270 12 32 270 24

6,750 53 126 16 346 16 32 346 31

9,000 73 123 16 474 22 32 474 43

11,250 95 118 16 620 29 32 620 56

*  The energy values   in the table refer to LED module + driver.
- LED type: CSP Nichia
- Power LEDs module on printed circuit board with metal core plate.
- Internal heat sink in cast aluminium seamless with external frame.
- Estimated life: 100,000 h L90B10. 
- Colour Rendering Index: CRI > 70 within the 5 ellipses of Mac Adam.
- Photobiological risk (IEC/TR 62778): class RG1 to class RG2 at 2.78m from source.
- Photobiological risk (EN62471): class RG0.

LUMINOUS FLUX

DRIVER FUNCTIONS

Lighting distribution Screen LOR IES Class

Type II + Type III Transparent - Full Cutoff

 Type II + Type IV Transparent - Full Cutoff

- LOR: optical effi ciency appliance due to the physical shielding.
- Modular 3 X 3 refractive lens in PMMA. 
- High effi ciency refl ector in plastic material for fl ux recovery and glare reduction.
- Minimum installation height: 3m.
- Max installation height: over 15m.

Category: Performance

Screen: Transparent

Version: Ready

READY | TRANSPARENT
The ‘Ready’ version is equipped with two light sources and a shared driver. This 
version comes in fi ve standard and most commonly used confi gurations. The four 
light distributions have been already combined together whilst ten different lumen 
outputs for each source can be selected and adopted. 

Back Front

Type II Type III

Back Front

Type II Type IV
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THE BLADE:
The blade is an accessory made of laser 
cut aluminum that can be added to 
the luminaire. It lends itself to endless 
personalisation possibilities ranging 
from brand logos to city crests, from 
patterns to colors. 

CUSTOMISATION:
The examples of Blade shown here are 
purely for illustrative and demo purposes. 
Blade projects have to be submitted to 
Neri Technical Department for feasibility 
study, approval and engineering before 
being produced.
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Compliance  

-  ENEC safety mark (pending).
-  n compliance with EN 60598-1; EN 60598-2-3; EN 62031; EN 55015 EMC;  

EN 61547 EMC; EN 61000-3-2/3; IEC/TR 62778.

Dimensions
Height Width Length Weight IP IK Area (S)
900 mm 105 mm 105 mm 8 Kg 66 08 0.09 m2

Electrical characteristics
Voltage Frequency Cos   Insulation class Operative Temp.
220-240V  50/60Hz > 0.9 CL II -35°C/+25°C

-  Insulation Class I on demand.

Fixing
- Fixing by two headless screws M6 lock nuts with stainless steel.
- Central frame with a tilting system of ± 45°.

Materials
- Extruded aluminium.
- Galvanized steel.
- Extra clear transparent or prismatic tempered flat glass.
- Stainless or burnished steel fasteners.
- Silicone gaskets.

Structure – Main components
- External frame in extruded aluminum.
-  Shield in extra-clear transparent or prismatic tempered glass with impact 

resistance IK 08 (EN 62262).
- Integrated heat sink in aluminium.
-  Central cover in aluminium sheet to access the tilting adjustment  

dedicated compartment.
- Osmotic valve to balance internal/external pressure.
- Dedicated space for surge protection devices or remote control systems.

Electrical features
-  Electronic power supply with protection against short circuits, overheating  

and power surges.
- Input power cable with PG13.5 cable gland (Ø 6 - 12 mm). 
- Standard surge protection for differential/common mode 10kV/10kV (CL I, CL II).

Operations and maintenance
-  Please refer to the installation and maintenance manual of the product.
-  It is responsibility of the installer the correct installation and electric connection  

in accordance with applicable regulations.

Finish
- Powder coating or anodising.
Powder coating: 
- Neri grey
- Pure white
- White aluminium
- Grey aluminium
- Jet black
- Moss green
Anodising:
- Silver anodising
- Gold anodising
- Bronze anodising
- Brown anodising
- Black anodising
- Information about paint steps used on this product in specific technical sheet.

DRAWINGSDESCRIPTION

Nebula S Fixing: Side entry
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Pictor Bollard System Technical sheet
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The Pictor Bollard system allows 
numerous configurations. The number 
of lighting fixtures and accessories 
varies according to the main structure
of the chosen bollard.

1 - Main bollard structure with  
       one luminaire   
       Available versions:
       h 600mm
       h 900mm
       h 2500mm

2 - Main bollard structure with  
       two luminaires 
       Available versions:
       h 600mm
       h 900mm
       h 2500mm

3 - Decorative LED module  
       accessory

Other accessories available on 
request:
- Quick connector
- PIR presence detector
- SPD 10kV DM/CM

Property of Neri S.p.A. - Any use and reproduction for personal purposes is prohibited. Company shall reserve the right at any time to modify the specification or features without notice.
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BOLLARD - h 900mm

Cod.  BOPIC

IP66 IK08
A++

Pictor Bollard System Technical sheet

Compliance
- In compliance with EN 60598-1; EN 60598-2-3; EN 62031; EN 55015 EMC;
EN 61547 EMC; EN 61000-3-2/3; IEC/TR 62778.

Mounting
- Rectangular flange 150 x 77 mm (thickness 5 mm) for mounting with four anchors 
   bolts.

Materials
- Extruded aluminium.
- Cast aluminium.
- Aluminium sheet.
- Steel sheet.
- Extra-clear transparent  flat glass.
- Stainless and burnished steel screws.

Structure - Main components
- External frame in extruded aluminium.
- Shield in extra-clear tempered glass with impact resistance IK08 (EN 62262).
- Integrated heat sink in aluminium.
- Anchors bolts supplied.

Electrical auxiliaries
- Electronic power supply with protection against short circuits, overheating and
   power surges with an estimated B10 duration of 100,000 h.
- Supplied with cable
- Standard surge protection for differential/common mode 6kV/10kV (CL I, CL II).

Operations and maintenance
- Periodic maintenance for the external cleaning of the structure and the screens
   from dust and smog and tightening control to the support - refer to the product’s
   installation and maintenance manual -.
- It is the installer's responsibility to ensure correct installation and electrical
   connection in accordance with the applicable standards.

Painting
- Powder coating.
- Standard colors: Neri grey, pure white (RAL9010), jet black (RAL9005), moss green  
   (RAL6005), white aluminium (RAL9006), grey aluminium (RAL9007).

Accessories (on request)
- Quick connector.
- PIR presence detector.
- SPD 10kV DM/CM.
- Prismatic flat glass.

Electrical characteristics

Voltage Frequency Cos ϕ Insulation class Operative Temp. 

Dimensions - Area - Weight

Height Width Lenght Weight Area exposed to wind

900 mm 160 mm 245 mm 13 Kg  0.08 m2

 
220-240V  50-60Hz > 0,9 CL II       - CLI -25°C / +50°C

DRAWINGS
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POLAR DIAGRAMS

CIE Flux code

Luminous intensity class

Type II – D

G*4

N.1 N.2 N.3 N.4 N.5

39 76 97 100 100

CIE Flux code

Luminous intensity class

Type IV - A

G*3

N.1 N.2 N.3 N.4 N.5

26 65 96 100 100

90.0 270.0 0.0 180.0 90.0 270.0 0.0 180.0

Cod.  BOPIC
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LUMINAIRE CONFIGURATION

Optic configuration - Transparent screen

Lighting distribution Distribution type LOR* ULOR

ype II - D Asymmetric 100% 0%  

ype IV - A 100% 0%  

* optical efficiency of the device due to physical shielding. 
- Modular (2 X 2) refractive lens in PMMA.
- Maximum luminous intensity class γ ≥ 90°: < 0.49 cd/klm.
- Wide range of optical lighting distributions (on request).
-  Reflector to recover luminous flux and reduce glare. 

** The energetic values in the table are referred to the LED + Power supply. 

- LED Type: Lumileds Luxeon 5050
- CCT 2200K, 2700K and Amber on demand. 

-  Life time specifi cation for gradual light output degradation
(EN 62722-2-1, LM80 data) 100,000h L90B10 (Tq = 25°C).

- Color rendering index  (Ra): ≥ 80
- Angular color uniformity ∆u’v’ ≤ 0,003
- Photobiological risk (IEC/TR 62778): RG1 Unlimited 

LED efficacy: 164 lm/W @ Tj=25°, 800 mA, 3000K
LED efficacy: 169 lm/W @ Tj=25°, 800 mA, 4000K

Forward throw

 

Driver

Driver functions

1-10V + NCL (Analogic control + Neri Constant Lumen)

DALI + NCL (Digital control + Neri Constant Lumen)

NVL6H + NCL (Autodimming -30% x 6h + Neri Constant Lumen) 

ON-OFF + NCL (On-Off + Neri Constant Lumen) 

Luminous flux - 3000K

System** LED module

lm

1000 9.3 108 7.2 1388                 2 x 167

W lm/W n.LED mA W lm/W

550 5.2 105 3.8 1438                 2 x 90

Luminous flux - 4000K

System** LED module

lm

1000 8.8 113 6.8 1468                 2 x 159

W lm/W n.LED mA W lm/W

550 5.0 110 3.6 1518                 2 x 86

Note: The double light sources configuration requires the same 
parameters for both light sources (optical configuration, luminous
flux and driver function).

Optics:  Type II - IV 

Screen: Transparent 

Technical sheetPictor Bollard System

Rev. 01 - 2022/04/19
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8.4 BUDGET



City Ref Area Group Q.ty Manufacturer Product Optic Flux
Source

Flux�
system

Power CCT CRI Control LUMINAIRES
�Cost

TOTAL CTRL�costs Q.ty Cost TOTAL OTHER�
costs

Q.ty Cost TOTAL

5769 4500 56 2200 80
5769 4500 47 3000 80
5769 4500 44 4000 80
5769 4500 71 2200 90
5769 4500 56 3000 90
5769 4500 51 4000 90
2301 1772 39 2200 90
2948 2270 39 3000 90
3200 2464 39 4000 90
1370 1000 19 2200 90
1370 1000 15 3000 90

XXX Shop�lights �������2.000,00�€�
33.839,00�€���� ���2.280,00�€� �������������������������Ͳ���€�

�TOTAL� ������36.119,00�€�

6471 5500 79 2200 90
6471 5500 61 3000 90

6471 5500 56 4000 90
Transport 1 1.127,00�€�� 790,03�€���������������

Mounting�kit 44 30,16�€�������� 930,26�€���������������
Connectors 30 4,50�€���������� 94,63�€�����������������

Seatings #2.03�Ͳ�#2.04 4 pz GVA HL_ART Diffused TW 90 Casambi 325,00�€������������ 911,30�€���������� Ͳ �€������������ Mounting�kit 4 52,00�€�������� 145,81�€���������������
1 m LED�LITE DT�646 Ͳ Ͳ Ͳ Ͳ Ͳ Ͳ 317,95�€������������ 317,95�€���������� N/A Ͳ �€��������� Ͳ �€������������ Ͳ �€���������������������

150 pc INTEGRAL�LED
Golf�Ball�
Bulb

Clear�beam 470 470 4,9 2700 FIXED 5,00�€���������������� 750,00�€���������� N/A 0 Ͳ �€��������� Ͳ �€������������ Ͳ �€���������������������

BD Trees #2.01 4 pz L&L Ginko�3.0 42° 1343 945 15 2700 90 Casambi 320,00�€������������ 1.280,00�€������ Driver 2 89,00�€����� 178,00�€����� Strap 4 58,50�€�������� 234,00�€���������������
BF Crossing #1.01 1 pz NERI Antares Type�IV 9000 9000 76 3000 90 DALI 170,00�€������������ 170,00�€���������� N/A 0 Ͳ �€��������� Ͳ �€������������ New�pole 1 200,00�€����� 200,00�€���������������
XXX Benches 2.000,00�€������ N/A 0 Ͳ �€��������� Ͳ �€������������ Ͳ �€���������������������

19.363,34�€���� 6.008,94�€�� 2.794,73�€�����������

TOTAL 28.167,01�€�����

6471 5500 79 2200 90
6471 5500 61 3000 90
6471 5500 56 4000 90
1370 1000 19 2200 90
1370 1000 15 3000 90
1370 1000 13 4000 90
1370 1000 19 2200 90
1370 1000 15 3000 90
1370 1000 13 4000 90
2301 1772 39 2200 90
2948 2270 39 3000 90
3200 2464 39 4000 90

4 pz GVA 60° 1.934,30�€�������� 5.423,78�€������ Custom�arm 12 210,00�€����� 3.500,00�€�����������
4 pz GVA 40° 1.934,30�€�������� 5.423,78�€������ Leader�cable 2 90,30�€�������� 126,60�€���������������
6 pz GVA FL�200 20° 7206 7206 94 RGBW N/A 1.934,30�€�������� 6.135,67�€������ Jumper�cable 4 79,89�€�������� 224,01�€���������������

CF Fiber�Optic�/�art N/A 3 pz TBD N/A N/A N/A N/A N/A N/A N/A 2.000,00�€�������� 6.000,00�€������ N/A 0 Ͳ �€��������� Ͳ �€������������ N/A 0 Ͳ �€������������ Ͳ �€���������������������

45.353,23�€���� 6.292,14�€�� 3.850,61�€�����������

TOTAL 55.495,98�€�����

TOTAL 119.781,99�€���

Pillar

#3.01�Ͳ�#3.02 275,00�€������������ 2.200,00�€������ CASAMBIͲDALI 15 150,00�€��� 2.250,00�€��

#2.03�>�#2.16

Type�V CasambiNERI Nebula�L CASAMBIBeach #5.01�>�#5.03

Ͳ �€���������������������

Ͳ �€���������������������

Ͳ �€���������������������

�������������������������Ͳ���€�

Ͳ �€���������������������

�������������������������Ͳ���€�

New��poles 2 200,00�€����� 400,00�€���������������

BC

DMXͲDALI 2 786,12�€��� 1.102,14�€��

Type�II#2.01�Ͳ�#2.02 215,00�€������������ 600,00�€�����12.470,00�€����

4.950,00�€������ 390,00�€�����

NERI Pictor DALI/Casambi CASAMBIͲDALI 4 150,00�€���

CA.2
[CRI90]

8 pzBridge�end NERI Lang

�������������������������Ͳ���€�

780,00�€�����

BA
[CRI90]

29 pzPath NERI Lang CASAMBI 29 130,00�€���

Type�IV

#1.06�Ͳ�#1.07�Ͳ�#1.08
#4.01�Ͳ�#4.02�Ͳ�#4.03

AB
[CRI90]

4
Book�club
�Green�area

2x�Type�III 280,00�€������������

������600,00�€�

������450,00�€�

AC
[CRI90]

76 pzArcades NERI Pictor DALI/Casambi#2.01�Ͳ�#2.02�Ͳ�#2.03
#2.04�Ͳ�#3.01 CASAMBIͲDALI 3� ����150,00�€� ������450,00�€�

pz

21.280,00�€����

#1.03�#1.04�Ͳ�#1.05
#1.10

#1.01�Ͳ�#1.02�Ͳ�#1.09

175,00�€������������

1.650,00�€��������

CASAMBIͲDALI 4� ����150,00�€�

6

3 130,00�€���1.650,00�€��������

NERI Lang 2x�Type�III 275,00�€������������ 2.750,00�€������

2x�Type�III DALI/Casambi

CASAMBI 130,00�€���

CASAMBIͲDALI 3� ����150,00�€�

2.100,00�€������

1.859,00�€������

6.600,00�€������

169,00�€������������pz

NERI 803 DALI/Casambi

DALI/CasambiType�V�

Type�V�

NERI Nebula�L Type�V Casambi

280,00�€������������

CASAMBI 15 130,00�€���

Square NERI 803

10 pzPedestrian�path

8.120,00�€������ 3.770,00�€��

#1.01�Ͳ�#4.01 1.950,00�€��

#2.02

#3.01�Ͳ�#3.02�Ͳ�#5.01�
#5.02

POWER�DATA 20 147,00�€��� 2.060,94�€��

pz

TW 90 Casambi 188,50�€������������ 5.814,09�€������GVA HL_ART Diffused

Casambi
CA.1

[CRI90]

AA
[CRI80]

11

BOLOGNA

AMSTERDAM

TARTU

AA
[CRI90]

12 pzSquare

BB

#3.01Trees

44 pzHandrail

CB
[CRI90]

58 pzBridge

CD

CC
[CRI90]

3



��

9. ANNEX



 

ENLIGHTENme (945238) Deliverable 2.1 page 1/29 
 

1 ANNEX: ULL stakeholder engagements 

 
This appendix details ULL activities in each city up to 31 January 2023. These are the activities (as 
narrated in D2.2 Introduction) that have fed into the delivery of a lighting design in each city ‘based on 
qualitative research from ULLs and other data.’ As detailed in D2.1, the technical report and D2.2, the 
ULL approach, whose establishment was detailed in this deliverable, fundamentally combines qualitative 
and ethnographic social research with community engagement and consultation. The two are 
interconnected: research interviews are often tools for design insight and consultation, while, conversely, 
workshop events generally provide sociological data on the lives and issues of older people. This 
appendix therefore provides details of the full range of research and engagement in each city that made 
up ULL preparation and activity. Where this involved formal meetings, details have been provided of 
structure, attendance and outcomes. This is accompanied by details of other engagements with 
stakeholders.  
 
 

1.1 Amsterdam 

As discussed in the Deliverable, Amsterdam presents a different and more complex context for ULL 
development than the other two cities. Firstly there are multiple ethnic divisions representing different 
patterns of ageing and different social networks, with little overlap. Secondly, the area is characterised 
by a long history of governmental and political interventions and organizations, with existing networks 
and institutions. With the exception of the two launch events detailed below, ULL activity has largely taken 
the form of adding discussions and workshops to existing forums and organizations.  
 

1. Projects Fair (3 March)  
Networking event at Station Wildeman for wide range of community action groups active in the area. 
ENLIGHTENme ULL had a stall with publicity material and was able to meet potential partners and 
collaborators 
 

2. Networking event (23 June)  
Meeting with a range of local stakeholders to present ENLIGHTENme aims and coordinate activities. 30 
participants included city and neighbourhood design teams, resident activist groups, community centre 
directors. 
Discussion covered complexity of local initiatives that ENLIGHTENme will have to work with, education 
on range of networking mechanisms in the area, discussion of range of urban design projects currently 
being planned or implemented. 
 

3. Public Meeting (23 June) 
Station Wildeman community centre. 15 participants, including local community activists and residents, 
Station Wildeman staff. 
Agenda:  
Welcome from Station Wildeman 
Presentation of aims and activities of ENLIGHTENme 
Presentation of public lighting installation plans 
Discussion of local redevelopment initiatives and relationship of ENLIGHTENme to other projects. 
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Minutes/summary:  
Following presentations, discussion largely focused on the complexity of the range of initiatives in the 
neighbourhood and problems of communication and coordination. 
Detailed discussion of the installation site based on local knowledge and its place in wider development 
initiatives 
Main Takeaways: 

• Installation is strategically good choice 
• Need to integrate ENLIGHTENme with existing local initiative forums 

 
4. Workshop (24 June) 

Station Wildeman community centre. 18 older people, ENLIGHTENme team, Station Wildeman staff. 
Agenda: The workshop was organized in standard project format: 
Presentation: introduction of ENLIGHTENme and ULL project. Focus on ageing issues and important of 
lighting. Virtual nightwalk around Wildeman: slide show of night photography covering the installation site 
in order to raise awareness of lighting issues.  
Workshop: Participants divided into 3 groups, each with facilitator. Each group was provided with about 
150 ‘reference images‘ – photos of different lighting effects, street furniture and pubic realm design 
chosen to reflect a range of effects and provision that could be applied to our installation site. Each group 
was asked to consider different aspects of the installation site (the bridge and pathways), and select 
images that they felt would be suitable for the different areas, deciding as a group, through discussion. 
The results were placed on boards with notes giving reasons for the group’s choices.  
Minutes/summary: 
Workshop was taped and photographed and notes taken by workshop facilitators uploaded to our 
database. 
Main takeaways: 

• Strong focus on litter, maintenance, pavements and obstacles in elderly journeys through the 
site 

• Need more micro-analysis fo physical path based on walkabouts 
• Strong focus on lack of night-time activity. 
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5. Night walk with city team (1 July) 
Participants from city team working with ENLIGHTENme, including lighting experts and community 
project participants. 
1 hour walk along lighting installation site to familiarise project partners and networks with project 
methodology and aims and to get detailed understandings of specific features of the installation site 
Main takeaways: 

• More focus on interaction of lighting with pavements, cycle barriers and other obstacles 
• Detailed tracking of specific routes taken by older pedestrians in relation to specific tasks and 

routines. To be pursued through individual interviews and walkabouts 
• Need more attention to ways in which different ethnic groups use public space 
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6. 3 Technical meetings with municipal stakeholders (3 Nov, 22 Dec and 18 Jan 2023) 
Presentation of draft designs and discussion of technical issues, leading to agreement to install designs. 
Because of the highly consultative manner in which local planning decisions are taken and the complex 
web of local initiatives, several consultation meetings were required in order to discuss and agree various 
aspects of the co-design.  
Main issues:  

- Agreement of the areas to be included in the installation site. This required consideration of both 
social priorities and coordination with other municipal initiatives in the area.  

- Discussion of which lighting parameters were to be explored through the installation over the 
course of its implementation, and how to connect ENLIGHTENme scientific priorities with those 
of the city and of local initiatives.  

 
7. Meetings with community groups 

ULL research and engagement activities in Wildeman needed to be structured in relation to two features 
of the area: 

• Enormous number and complexity of local initiatives, and meeting fatigue. It was 
counterproductive to add new meetings specific to ENLIGHTENme ULL. Instead, the ULL has 
been included in the agendas of meetings of other local groups. During the D2.1-2.2 period up 
to 31 January 2023, the most important have been 

o Meetings of WeShare, a forum for a wide range of Wildeman organizations and 
initiatives. This is a monthly meeting, and ENLIGHTENme has received regular feedback 
and discussion in these meetings. Extensive participation in WeShare WhatsApp group 
to maintain involvement in range of contributing organizations. 

o Presentations to ad hoc meetings of local activist groups. 
o Meetings with several local design teams including: 1. the initiative to redevelop a park 

in our installation site; 2. The design team redeveloping the area around Station 
Wildeman itself. 

• Wildeman comprises numerous ethnic groups which do not participate in the same networks and 
meetings. Participation of all groups in joint ULL meetings is not practicable in general. 

o White ethnic Dutch have been engaged by joining existing activities for the elderly: 1. 
Participation in a weekly elderly walking group has provided weekly discussion for insight 
into elderly concerns, activities, lifestyle and routines. 2. Participation in a weekly elderly 
swimming club has provided weekly discussion of similar themes, and exploration of 
issues of active ageing. 

o The researcher participates in a number of regular and frequent organizations or forums 
that involve elderly ethnic residents: 1. A weekly woman’s group that spans several 
ethnicities and focuses on cooking together, allowing for extensive weekly discussions; 
2. Participation in weekly meetings and communal dinners at the ‘city farm’ in Wildeman, 
which has allowed engagement with a range of ethnic elders; 3. Weekly volunteering 
with a foodbank that delivers meals to elderly citizens in their homes, allowing for 
discussion and interviews as well as access to the expert knowledges of other volunteers 
in this programme. 

o Continued involvemenet in ‘Theetuin Wildeman’ gatherings, weekly, of older residents 
in Station Wildeman, March 2022-Jan 2023. Participation in discussions, also interviews 
and local walks with members of the gatherings. 

o Participation in a range of elderly Christmas activities in Station Wildeman 
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8. Wildeman viert Festivity (10 September) 
Interviews, discussions and public announcement at local neighbourhood event. 

9. Moroccan women focus group (13 September) 
Walkabout in installation area and elsewhere with elder members of Moroccan 
community. 

10. Elderly cycling group ‘Doortrappers’ (12 December) 
Discussions of local cycling issues, use of installation area for mobility and elderly 
routines. 
 

11. Observations and walkabouts 
Approximately 50 hours of observation, photo-documentation and walkabouts in the installation site, 
including: 

• Observation of the pedestrian bridge at various times of day and weak, accompanied by about 
25 short ‘cold interview 

• Five detailed accompanied walks through the extent of the installation site in order to understand 
at a micro-level the specific routes taken by elderly residents with different levels of mobility, and 
to identify impediments at a micro-level (pavements, curb stones, cycle barriers, etc) 

• Approximately 8 hours of observation in the installation site with a community liaison officer with 
wide contacts amongst local elderly, allowing for expert interviews with users of the site, 
particularly the bridge. 
 

12. Interviews 
As in most ethnographically-oriented research of this sort, ‘interviews’ range from formal 1-2 hour 
conversations to numerous short conversations with the same informant over a number of different 
meetings. Because of the features described above, this was more the case in Amsterdam than in the 
other two cities: there was resistance to formal interviews, but openness to engaging in less formal 
circumstances, often in the context of other activities. On the this basis, the estimate of interview 
engagements over the course of D2.1 is 30 elderly stakeholders. In the period between the ends of D2.1 
and D2.2 there were an additional 30 interviews. This includes extensive interviews with Moroccan and 
Turkish elders, including men, to which the research assistant previously had little access, including 
members of local mosques.  

 

1.2 Bologna 

As discussed in D2.1, the Bologna research site is characterised by low levels of participation in 
organized civic associations but very high levels of social engagement, interest and networking. Formal 
meetings and workshops are documented below but do not entirely represent the character of ULL 
activity, either in terms of research or engagement.  
 

1. Public Meeting (13 May) 
Due Madonne Center, via Carlo Carli, Bologna. In attendance: ENLIGHTNme team, project partners, 52 
residents and stakeholders 
Agenda 
1.Welcome from District President Marzia Benassi and Simona Tondelli 
2.Introduction to ENLIGHTENme project (framework, team and objectives) 
3.The importance of light  
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4.Introduction to the methodology of the ULL (Elettra Bordonaro and Joanne Entwistle) 
5.Introduction to the Piazza de Lambrakas where the ENLIGHTENme lighting intervention will be installed 
in 2023 (Elettra Bordonaro and Joanne Entwistle) 
6. Q&A discussion of older residents living in the area 
Minutes of 13 May 2022 Public Meeting 
2. Under item 2 it was described how the ULL was born from the collaboration of Configuring Light group 
(Elettra Bordonaro, Joanne Entwistle, Don Slater),Researchers in the area (Urban Innovation 
Foundation, Umberto Mezzacapo and Chiara Sponza), and "Informal" researchers (residents and users 
of Piazza Lambrakis). EB described how the ULL will operate: through workshops and through activities, 
such as the one taking place later, we will explore how light effects our wellbeing.  
3. Under item 4 JE described how The Urban Lighting Labs (ULL) have been created with the aim of 
researching and implementing innovative policies for urban lighting and studying full-scale interventions 
in specific areas in three study cities envisaged by the ENLIGHTENme project. She described how the 
workshop will operate and how we hope to gather feedback on the experience of the public realm at night 
by older residents. It was explained that the ULL aims to involve residents, the community and the city in 
order to generate qualitative data, co-design processes and urban lighting pilot projects. JE also 
explained that the ULL will also be a way to conduct qualitative research and lighting research before, 
during and after external and internal lighting interventions and to co-design and implement internal and 
external lighting interventions. 
4. Under item 5 there was detailed Q&A from participants. Firstly the issue of the problems with overlit 
public spaces, and increasing exposure of humans to too much light was pointed out by the EB. ST 
pointed out also that scientific communities and policy makers are ever more focused on lighting due to 
the exponential raising of human exposure to the electric light, thus deeply affecting the circadian rhythm, 
health and wellbeing of people, making them more incline to the cancer, neurodegeneration and 
psychiatric morbidity, especially particularly fragile people such as elderly. 
 

2.  Workshop (13 May) Virtual Nightwalk through Piazza Lambrakis 
In attendance:  40 older citizens, 15 residents living around Lambrakis, Due Madonne Center, Bologna 
Agenda: Virtual night walk through Annelinn: This workshop aim was to illustrate the different qualities 
of light.  
Minutes/summary:  
After a Welcome, Introductions, there was a small PowerPoint presentation by EB about the language of 
light. Through PowerPoint slides she demonstrated the power and importance of light; how we receive 
light with our eyes, what effects different forms of light have on surfaces, objects. Brief presentation on 
the parameters of light (luminance, brightness, contrast, colour rendering at night, colour temperature).  
 EB then took the residents on a virtual night walk around Piazza Lambrakis discussing the different 
problems with the lighting around the square. Some problems, such as high contrast were noted. There 
was also the opportunity at this workshop to play with the Responsive light module, designed by 
ENLIGHTENme partner, Neri. EB and Argun used this module to illustrate the differences in colour 
temperature and luminance that can be generated through this one module. Some questions from 
residents concerned how bright these lights can go and whether or not they can be used in public spaces 
like Lambrakis. EB explained how the light module is an illustration of the sort of intervention that will be 
used in the experimental lighting she will design for the Piazza. 
 

3. Second Workshop – montage activity (19 May) 



 

ENLIGHTENme (945238) Deliverable 2.1 page 7/29 
 

In attendance: ENLIGHTENme team and project partners. 52 residents, around 40 residents were aged 
60+ and equal mix of male and female residents. 
Format: Participants were split in four groups and invited to draw on A2 sized and coloured paper the 
Lambrakis square according to their imagination and taking into account their needs and desires in terms 
of usability, accessibility, sociability and so on. They were given a wide range of photos showing public 
spaces with different types of lighting, possible uses and functions, different types of street furniture, etc.  
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Summary/Minutes: record of main discussion points in each group: 
 

 

● Bike racks should be installed under the porch as a consequence of a shortage of parking 
spaces for bikes. An alternative could be to create space for the racks outside the porch, 
removing a couple of car parks 

● It would be necessary to remove the round fountain/flowerbed and the tree that are in the 
center of the square to give continuity to the area 

● The cleaning of the square must take place weekly and not quarterly 

● With the new lighting that will come, many more summer theatrical and cultural activities can 
be brought to Lambrakis square 

● Lighting must also be enhanced in the passageways between via Dall’Olio and piazza 
Lambrakis 

● The type of lighting that follows the line of an hypothetical tree-lined avenues on both the 
east and west sides of the square is much appreciated 

● Light up the Lambrakis statue and the stone benches around the statue 

● The lighting on the side of via Tacconi must be redone, as shown in a photo attached to the 
diagram: this type of lighting could solve the dark and earthy line that runs between via 
Tacconi and the raised side of the square (where children play). However, the small hill 
should be planted again 

● To enliven the square, a corner for the Book club could be set up at the Lambrakis statue, 
using and illuminating the concrete benches with ad hoc lighting. 

● Under the arcades, indirect lighting which is not very powerful but diffused could be installed, 
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by placing devices along the columns. For this to work, however, the walls and columns of 
the arcades must be repainted. 

● Due to the feeling of insecurity it induces, the blind side of the church should be illuminated 
and the entrance from via dall'Olio towards the square too 

● The trees with the lighting underneath are considered very beautiful, they give a very nice 
scenic effect, it could be done along the whole square but an agronomic consultation is 
needed 

● It would be necessary to have a lighting system that would lower the intensity of the lights 
during the evening shows (projections, theater, dance, etc.) and raise it soon after. During 
the shows it should properly illuminate the stage 

Group representative: Rita Roatti 
 

 

● In the center of the square more bins and possibly closed (due to the presence of birds that 
turn it upside down to find food) are needed  

● The part of the square towards via dall'Olio should be more illuminated and with more 
homogeneous light 

● Before covid citizens used to organize events in the square who successfully managed to 
involve also elderly, especially in summertime  

● The light under the benches makes mosquitoes come, that’s why it should be better to switch 
light on in summer and off in winter 
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● Evening screenings, shows, music, in brief: a good reason to go out (it would be necessary 
to organize more evening events, especially spring and summertime) to push elderly to 
participate and get out of home more often) 

● Bike racks are needed 

● A brand new fountain should be put at the bottom of the square with water games to let 
children playing 

● Bike racks are needed all along the square because more and more families, especially 
young ones, only use the bike to get around. In any case there is a shortage of racks 

● The protection of children is an important issue as in the passable streets surrounding 
Lambrakis square cars sometimes go very fast (for example children sometimes run away 
from the side of via Tacconi, so green barriers must be put in place for them) 

● Gymnastic equipment for adults, located in the southwest corner of Lambrakis (towards the 
church), could be a way to attract and make people stay in the square, apart from the health 
issue which is very important as well. A gymnastic teacher would already be available 

● Games for children in the center of the square should be made available 

● Via Dallolio is very dark, it would require more lighting and a little warmer 

● The square should be turned into a multifunctional space, where there could be games for 
children and gymnastic equipment for the elderly 

● It’s necessary to remove the broken fountain which overturns and releases water that floods 
the square and, mixed with dust, carries mosquitoes 

Group representative: Silvia Branca 
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● The green path and the flowerbed should be changed and renewed 

● The fountain at the center of the square should be removed 

● Small tables to play cards should be put in the area where usually elederly sit and chat 

● Bike racks are needed all along the square 

● In the south-west corner of the square, beside the church, during the night people pee there, 
that’s why a public toilet should be set on motion when bar are closed 

● A bakery and an ice-cream parlour would make the square more comfortable, attractive and 
nice 

Group representative: Sandro & c. 
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● That part on the right side of the church has never been used, more lighting, cleaning and 
order is advisable 

● The tree at the center of the square must be cut as soon as possible 

● Farmers Market “Campi aperti” could be a way to make the square more sparkling 

● A green barrier/illuminated hedge should be put all along the right side (via Tacconi) 

● Bike racks are needed 

● A corner with gymno equipment would be much appreciated 

● A book corner at the beginning of the square, or somewhere else, could be a way to make 
the square being more attractive 

● Fountain may be kept especially in terms of structure, nevertheless the design should be 
changed, renew it and lighting it 

● the side of the square nearby the church should be kept clean and illuminated in order to let 
people enjoy it; near the connection with portico a bar with small tables would make this area 
more enjoyable 

● on the left side of Lambrakis among the trees there’s a lot of dirt, dogs shit, no grass, totally 
unhygienic, so that an anti-trauma carpet for children is needed, this way they would enjoy 
themselves much more 

● Square cleaning happens rarely 

● the southern part of the square, that part closer to via Emilia, could be a place for projection, 
nothing usually happen here, also because most of the activities, event and so on are 
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concentrated in the middle and on the opposite side of the square 

● The fountain split the square in two, once there used to be red fishes and water but 
nowadays it fragments the square, it must be removed to give continuity to the square 

● A rowing machine and a Calisthenics equipment to practice outdoor sport should be installed 
in the square  

● Cleaning has to be done more often because square is particularly dirt in spring and summer 

Group representative: Bassam Kheriti 
 
 

4. Public meeting (4 Nov 2022) 
Due Madonne Center, via Carlo Carli, Bologna. In attendance: ENLIGHTNme team, project partners, 60 
residents and stakeholders 
Agenda: Introduction to ENLIGHTENme program. Explanation of WP3 project of testing light therapy in 
homes. Presentation of draft designs for Piazza Lambrakis. 

 
5. Design workshop (4 Nov 2022) 

Due Madonne Center, via Carlo Carli, Bologna. In attendance: 40 residents and stakeholders 
Format:  participants divided into three groups and asked to discuss three areas of the design (arcade, 
open space and seating area) structured through two questions: how will the design change the feeliing 
or use of the space? And are there any issues that the design does not address?  
Main points: 

- Extremely positive and enthusiastic response to the lighting itself. 
- Concerns about cost and maintenance, and who will be responsible; the political organization of 

the initiative needs to be addressed more clearly 
- Strong demand for more activities and cultural events to make use of what will now be a rather 

theatrical space, more to support activation.  
 

6. Research assistance 
In October 2022, a new research assistant was appointed. Because of her research training and energy, 
this marked a significant shift in the research and how it has fed into design. The RA has developed a 
much deeper rapport with the formal and informal networks around Lambrakis so that the engagements 
under point 7 below have become very extensive and regular, and fed directly into design work through 
comments on issues such as zoning of the space (how people distribute and separate themselves on the 
square); use of specific areas such as the activity zone at the south side of the square, which became a 
specific focus of lighting design; and the ways in which people use the arcades both for shelter, shopping 
and socializing. She has also made a strong connection with the local parish church and its attendant 
community and social workers, which has allowed incorporation into lighting design attention to tensions 
between church and non-church users of the square. 
 

7. Engagement with local social networks 
ULL activity in Piazza Lambrakis is characterised by regular (daily or weekly) engagement with specific 
informal groups that assemble in the area. These provide relationships with local informants, involving 
longer term contact and discussions. The main groups that have regularly worked with us are:  
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• A group of 5-10 older men who gather every evening in the square for 1-2 hours, as they have 
for about 30 years. Regular discussions with this group cover local social networks and events, 
their own uses of the location and observations of others, suggestions for improvements and 
design ideas, discussions of ENLIGHTENme project and progress of the interventions.  

• A group of 10+ men who meet daily, after work, at one of the two cafes in the square from 15.00-
18.00.  

• Women picking up children from school meet daily at the second café in the square, with leisure 
to discuss everyday routines and events in the area; 

• Daily conversations at the local grocery shop which is run by a central community leader and 
informant;  

• Active members of the local parish church 
 

8. Interviews 
During the period covered by the Deliverable 2.1, there were 21 formal interviews conducted with elderly 
locals. These are of course in addition to the less quantifiable informal conversations over the course of 
research. Since the new RA was appointed, the level of engagement has increased, mainly in terms of 
informal interviews in the context of ongoing ethnographic relationships. She has added approximately 
30 regular contacts amongst the elderly, plus about 20 other local stakeholders. 
 

9. Observation:  
Approximately 130 days observation and photo documentation, covering change in seasons, weather 
conditions, times of day and days of week. 
 

1.3 Tartu 

As in the other two cities, Tartu ULL engagement has involved a mix of formal meetings and the range 
of qualitative research methods. Because of the low level of civic engagement (both formal and informal), 
there has been a larger proportion of formal interviews, though a few institutions (community centres, 
library and a walking group for the elderly) have allowed more developed engagement. 
 

1. Public meeting (19 May 2022) 
City staff and local stakeholders. 30 participants. 
AGENDA:  
1.Welcome and introduction to the team 
2.Introduction to the ENLIGHTENme project and its overall objectives  
3.Introduction to the ULL in Annelinn 
4.Introduction to the methodology of the ULL  
5.Introduction of the Beach/Pedestrian Bridge where the ENLIGHTENme lighting intervention will be 
installed in 2023 
6. Q&A and discussion of the activities of older residents in Annelinn 
Minutes: 
1. Welcome and introduction to the ENLIGHTENme project: Don Slater welcomed participants and 

introduced the CL team working on the ENLIGHTENme project. DS also outlined the main 
objectives of the ULL in Tartu as citizen co-design.  

2. Discussion of methodology. DS explained how the ULL will gather data and the other forms of social 
research taking place in the area. He described how the ULLs will be a mixture of discussions and 
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active workshops using a variety of materials as prompts (virtual nightwalks, group workshops using 
photo-elicitation and collage activities). DS also explained how the team will also carry out 
participant observation (at some older citizen events) and interviews with older people and their 
carers/family. He explained that the focus was on older citizens (60 +) and their relationship to 
lighting and design and the impact of lighting on their health and well-being but this will also involve 
talking to others in the community who support older people, such as carers and family members.  

3. Discussion of the ways in which public lighting support older citizens also took place. DS, on behalf 
of the CL team, explained some of the parameters of lighting and other aspects of public realm 
design that are important (benches, nature, for example) 

4. Outline of the methodology – CL discussed with the participants the format of their methodological 
approach, especially focusing on interviews, observation and documentation, discussions, how we 
work with older citizens in design workshops (using images, interactive materials) and how we 
encourage older citizens, their carers, families, local institutions to engage in these activities to 
enable them to articulate their experiences of public realm lighting and other design 

5. The Pedestrian bridge near the Beach was introduced and discussed as a good place for the ULL 
lighting installation as it features as a meeting point for older people.  

6. Discussion of some of the workshops and events where the team can access older people – carers 
and social worker informed the CL team of the various community groups, such as the walking 
group in Annelinn and agreed to let the CL team observe this group and participate in the walk. 

7. Meeting closed  
 

2. Public Lighting Workshop  (19 May 2022) 
In attendance: 30 people, mix of city staff in social services, lighting, etc and older Annelinn stakeholders 
Format: Participants divided between 3 tables, each with facilitator. Each table was provided with about 
150 ‚reference images‘ – photos of different lighting effects, street furniture and pubic realm design 
chosen to reflect a range of effects and provision that could be applied to our installation site. Each group 
was asked to consider three aspects of the installation site (the bridge, the beach and the pathway area), 
select images that they felt would be suitable for the different areas, deciding as a group, through 
discussion. The results were placed on boards with notes giving reasons for the group’s choices.  
Summary: Example of Workshop activity: 
Group 2: 

BRIDGE BEACH PATH 
Well lit Using different colours (light chains 

along the river) 
Colours create a nice atmosphere  

Soft light City is my home Safety (border lighting creates safe 
feeling) 

Safe Contrast free lighting Activities beside the path 
Border (fence) lighting, spiders Opportunities for conducting 

different activities 
Meeting places 

 Activities  Light and pedestrian on the same 
level 

 Swinging (for adults) Calm 
 Cozy tree lighting Lighting on trees 
 Intimate  
 Cute lighting  
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 Winter swimming (notice when 
drowning) 

 

 
 
Group 2 summary: 
Participants: Olja, Piret, Another Lady, Elderly person. 
Railing with calm light are good, and railing can be necessary if there is danger to fall somewhere. 
I keep asking people “WHY?” 
Piret says that warm light is nice and group agrees with that  
Elderly person in the group proposes that there is good if there are some activities, e.g., swings. 
Another lady says that she likes lighting that lights trees very much, later in the end elderly person says 
the same. She also likes light chains, says it feels like home. Elderly person agrees. 
Piret proposes that place for winter swimming could be better. Local elderly says that there is already 
exists place for winter swimming. Piret explains that it could be improved with better lighting. 
Piret proposes some activities by the road, not all of activities should be at the beach. Elderly person 
finds image with activities and asks if it could be one of them, but another lady says, that better place for 
activities is beach area, e.g., winging, skating, swimming. Both Piret and another lady agrees that grown 
ups also like swinging. Everyone agrees. 
Another lady is concerned if we have covered safety topic. Says that image with the lighted railing seems 
safe. Human scale lighting, not anonymous 10m lighting pole. Elderly person agrees. 
Piret likes use of different colors, another lady says, that it is also part as “city as our home”. Piret argues, 
that we can use it by the road, to make it more interesting and creates better mood. 
I asked elderly person how she feel now while crossing the bridge, she says that she is so used to it, that 
it’s difficult to say anything, but always can be better. Discussion that people who sees something for the 
first time sees things differently that people who are used to it. 
 
 

3. Workshop with older citizens at day centre in Annelinn (22 May) 
In attendance: 21 residents, 4 carers, ENLIGHTENme team  
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As this was an informal meeting with the aim of beginning the collection of data from older citizens, 
there was no formal Agenda or minute taking. 

Presentation/Introduction: Virtual night walk through Annelinn: This workshop aim was to illustrate the 
different qualities of light. DS talked about the lighting conditions and took the participants along the main 
pathways and areas in the Annelinn estate b night using night photographs of Annelinn (can use the PPT 
slides ).  

- Welcome, Introductions 
- PowerPoint short presentation by DS on behalf of the CL team 
- Aims of the ENLIGHTENme: DS gave a short overview of the aims of the project 
- What is light: using illustrative slides, DS demonstrated the power and importance of light; how 

we receive light with our eyes, what effects different forms of light have on surfaces, objects. 
Brief presentation on the parameters of light (luminance, brightness, contrast, colour rendering 
at night, colour temperature).  

Workshop Format (as in other workshops): Participants divided between 4 tables, each with facilitator. 
Each table was provided with about 150 ‚reference images‘ – photos of different lighting effects, street 
furniture and pubic realm design chosen to reflect a range of effects and provision that could be applied 
to our installation site. Each group was asked to consider three aspects of the installation site (the bridge, 
the beach and the pathway area), select images that they felt would be suitable for the different areas, 
deciding as a group, through discussion. The results were placed on boards with notes giving reasons 
for the group’s choices.  
 
Summary: Example of Workshop activity: 
Group 1: 

BRIDGE BEACH PATH 
Good lighting (picture – behind the 
benches + plants) 

Kids can climb Beautiful, aesthetic 

Nice borders Not enough benches (bench with a 
low light – nice but young people can 
ruin it) 

Benches with backrest (also in 
microdistrict between the buildings) 

Safety  Marking on cycling path, (physical 
border) 

Comfort for resting on the bridge 
(benches)  

 More fun elements (colourful dots on 
the ground, something similar near 
the Anne pond) 

  Glamour, dating (picture – swing) 
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Notes on Group 1: 

Bridge lighting: Would be nice for  dating - for young people.  
 
Not enough benches, and need back rest.  
 
All want bike separation - above all the visual separation.  
 
Talked about public space in general, not separate spaces.  
 
Lamp is nice but not practical - will be vandalised. 

Like colourful path/road because it is ‘happy’, cheerful’ 
 
Like the light arches - it’s ‘beautiful’ - what does that mean? 
 
Making demands for yourself as an older person or via demand for younger people. 
 
Red dress lady - really talking long time about love locks - for YOUNG people but also something 
nice for her to look at. Nice to see young people in love.  
 
Old people as observers - nice environment to look at, people doing things. 
 
No privacy - Annelinn is empty but everyone is watching, sounds of people/neighbours. Very thin 
walls, and bad ventillation so windows are open. 
 

 
 

4. Workshop with older citizens at second day centre  (4 June)  
In attendence: 13 elderly participants, 2 carers  
Format: Same format as other workshops: presentation of aims of the project, virtual nightwalk around 
installation site followed by dividing into groups to discuss lighting and design parameters using reference 
images. 
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Summary of one group: The participants were divided into three groups with their carers to consider the 
atmosphere in public space. This involved a montage activity with a range of different photographs (night 
scenes with planting, benches, iceskating, park activities) and in groups the older citizens were 
encouraged to choose the photos they liked and montage them onto boards and describe with marker 
pens what they liked in the photo. Using these Boards, the participants discussed their experience of the 
night. Some discussion of benches and where they need to be positioned. Some participants described 
how they didn’t go out after dark.  
One elderly participant and the team discussed railings with lighting along them. There was a discussion 
also of how warm like is much calmer and nicer than cold light. Workshop summary: 
Railing with calm light are good, and railing can be necessary if there is danger to fall somewhere. Elderly 
person in the group proposes that it would be good if there are some activities, e.g., swings. 
Another lady says that she likes lighting that lights trees very much, later in the end elderly person says 
the same. She also likes light chains, says it feels like home. Elderly person agrees. 
Piret propose that place for winter swimming could be better. Local elderly says that there is already 
exists place for winter swimming. Piret explains that it could be improved with better lighting. 
Piret proposed some activities by the road, not all of activities should be at the beach. Elderly person 
finds image with activities and asks if it could be one of them, but another lady says, that better place for 
activities is beach area, e.g., winging, skating, swimming. Both Piret and another lady agrees that grown 
ups also like swinging. Everyone agrees. 
Another lady is concerned if we have covered safety topic. Says that image with the lighted railing seems 
safe. Human scale lighting, not anonymous 10m lighting pole. Elderly person agrees. 
Piret likes use of different colors, another lady says, that it is also part as “city as our home”. Piret argues, 
that we can use it by the road, to make it more interesting and creates better mood. 
I asked elderly person how she feel now while crossing the bridge, she says that she is so used to it, that 
it’s difficult to say anything, but always can be better. Discussion that people who sees something for the 
first time sees things differently that people who are used to it. 
At the end of the workshop: the four groups presented their board to the others and discussed their main 
findings. These boards were photographed as evidence of the activity and for assisting the CL team in 
their thinking about the design of the pedestrian bridge and Beach.  
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Photos of the boards shown here: 
Group 1 

 
 

Group 2: 
BRIDGE BEACH PATH 
Well lit Using different colours (light chains 

along the river) 
Colours create a nice atmosphere  

Soft light City is my home Safety (border lighting creates safe 
feeling) 

Safe Contrast free lighting Activities beside the path 
Border (fence) lighting, spiders Opportunities for conducting 

different activities 
Meeting places 

 
 Activities  Light and pedestrian on the same 

level 
 Swinging (for adults) Calm 
 Cozy tree lighting Lighting on trees 
 Intimate  
 Cute lighting  
 Winter swimming (notice when 

drowning) 
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Group 3: 

BRIDGE BEACH PATH 
Dim/soft light Object that stands out Lower/ground lighting, can see 

where you are stepping and does not 
shine directly at your face 

Light under seating, trashcans 
beside the benches, lighting under 
handle 

Sitting area for being together with 
people 

Energy efficient lighting 

Nice architectural design (landmark, 
well lit) 

Common activities (movies) Playful 

 Activities (chess) Interesting surface – but still easy to 
use scooter and bike 

  Lit trees and plants (but not good for 
insects) 

  Beautiful and eye-catching lighting 
design 

 
 
Group 4: 

BRIDGE BEACH PATH 
Lighting at the top Sitting area/benches with light 

coming below – inviting and creates 
atmosphere  

Distinctive cycling path 

Low light chain (warm) – connecting, 
seaside vibes (water, harbour) 

Lighted greenery Lighted greenery 

Distinctive in the dark, glowing 
cycling path 

Swings for everyone! Smooth lighting on the path (while 
getting from A to B), no dark spaces, 
corners 
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Lighting or art on the market building 
wall (different during night and day) 

Cozy area for everyone, also elders 
-  place to come and meet (cozy 
lighting) 

 

Seasonal lighting (dynamic)   
Every 1000th crosser – lighting 
changes 

  

 

 
 

5. Walking group workshop (25 May) 
As discussed in the Deliverable, Tartu is characterised by low levels of civic participation and low interest 
in joining organizations despite high levels of activity amongst the elderly. Much ULL activity therefor 
consisted of joining existing activities in order to generate discussions for research/co-design. For 
example, the research assistant regularly participated in weekly older citizens’ walking group in Annelinn. 
Some of the groups’ walks passed the lighting installation site and allowed for onsite discussion of design 
features, uses of the area and needs for amenities. For example, on 25 May, four members of the group 
participated in a one hour long discussion, on site.  
Topics covered: frequency of use of different aspects of the site (exercise, benches, bridge) 
  Detailed narratives of shopping trips into city, using the bridge 
  Dangers in area, above all mixed use by bikes and pedestrians 
  Seasonal changes in use and atmosphere of the site 
  Transport connections, toilet facilities 
  Winter and summer sport uses of the area 
  Inter-generational relations in this area 

 
6. Meetings with local associations and civic stakeholders 

1. 9 March – meeting with Annelinn library staff and members of the Annelinn Association (residents‘ 
group) to discuss local issues for elderly and bases for cooperation 

2. 9 March – meeting with Kalda day centre staff to discuss social services provision for the elderly and 
develop strategies for engaging the elderly in Annelinn 

3. 10 March and 18 May – meetings with Tartu social services, elderly care providers  
4. 22 May – meetings with Kodukotus, the largest local provider of activities and centres for the elderly 

including staff and participants 
5. 4 May – meeting with members of Tartu Maheaed (community gardening organization) 
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7. Additional workshops to review draft designs 
 

Meeting with Tartu municipal government and social policy stakeholders  10 Nov 2022) 
Attendance: 15 members of city team, social care professionals, lighting professionals, urban 

planning professionals 
Format: presentation of draft designs 
Main points: 
- Discussion of technical issues for lighting installation 
- Discussion of ways in which the designs meet concerns for active ageing. 
 

Workshop at day centre (23 Nov 2022) 
Format: presentation of plans, followed by discussion of two specific areas of the installation site 
(the bridge and the beach area) guided by two questions: how would this design change the feeling 
and use of this space?; are there any issues that his design does not address? 
Attendance: 5-10 (people came in late) including care workers and elders 
Main points: 
- Very enthusiastic response: surprised by what can be done with light; appreciative of attention 

to this space 
- Confirmed importance of cycle/pedestrian separation 
- Strong interest in atmosphere, walkability due to comfortable ambience, and aesthetics of bridge 
- Strong support for the optic fibre installation in the ice 
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Workshop at day centre (24 Nov) 
Format: presentation of plans, followed by discussion of two specific areas of the installation site 
(the bridge and the beach area) guided by two questions: how would this design change the feeling 
and use of this space?; are there any issues that his design does not address? 
Attendance: 5 elderly participants plus staff 
Main points: 
- Very concerned about cost and electricity prices; very little understanding of how city 

infrastructure is maintained 
- Light will help encourage after-dark use, but not enough: ice, lazy habits, indoor activities like 

TV, fear of drunks and gangs 
- Need to encourage outdoor activities generally (lighting may help) 
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Workshop at library  (15 Dec) 

Format: presentation of plans, followed by discussion of two specific areas of the installation site 
(the bridge and the beach area) guided by two questions: how would this design change the feeling 
and use of this space?; are there any issues that his design does not address? 
Attendance: 7 elderly participants plus staff 
Main points: 
- Design could be more technically ambitious, plus more facilities could be build in this area 
- Concern about cycle traffic issues 
- Support for the design but strong feeling that a lot more was needed to activate this area. 
-  

 
 

8. Interviews 
During the period covered by the Deliverables 2.1 and 2.2, there were 60 interviews carried out, 
of an average length of one hour. Of these, 35were with elderly citizens, 25 with care workers, 
relatives, local actors.  

 
9. Observation 

During the period covered by the Deliverable2.1 and 2.2, there were approximately 15 days of 
observation, photo documentation and short street interviews in the installation site. This is difficult 
to quantify but represents observation of the site across seasonal and weather variations, different 
times of day and week and participation in special events. 
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