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OBACHUTE/NTHA 3ANMUCKA

I. TEXHHUYECKA YACT

1. O6wa vacr

Hauanoro na yuacrska TyHena ,,[IpaBemku xanose™ no AM “Xemyc” e npu kM 54+672.

Tynemna ce Hamupa Ha okojo 1.8 kM oT reTHUS Bh3en 3a [IpaBen. TyHemsT € mpoeKkTHpaH mpe3
1986 r. m moctpoer B mepuoaa ot 1986 mo 1989 roamna.

JbmkuHaTa Ha TYHEJHUTE TPHOU € clieaHara:

» JlscHa TyHenHa TpbOa ¢ AbKUHA OT 888 M
» JlsBa TyHenHa TpbOa ¢ IbJDKUHA OT 837 M
= Cpenna Tpnba 3a 00CTyKBaHE U JpeHAXK OT 960 M

Caetnara mupuHa Ha BCsSIKa TyHeNHa Tpb0a 3a nemkenue ¢ 10.50 m
Hanpeunoro ceuenue Ha TppouTe 3a nBuxenue 60 m2

Hanpeuno cevyenne Ha KOMyHUKa[MOHHATA-IpeHAXHa TpHOa € 5.3 M2

Ha BpeMETO 3a MbTyBaHe, Tpaduka n
& paiiona

ABTOMg,,,
Thap,

namat Candh Knus @

Cxema Nel MecromoioxkeHue Ha 00eKkTa



2. Enektpo3axpaHBaHe Ha TyHena
a. ColiecrByBalLo NONOXKEHUE

EnekTpounHcTanaummte Ha TyHen ,lpaBewKkM XaHoBe” e NpoeKMpaHa M M3rpageHa B
nepmvoga 1999r.-2000r. M3nbnHeHa e CbMNacHO ToraBa AeNCTBalLMTE WM3UCKBAHMA Ha
HOpMaTuBHaTa ypeaba. B TyHena vMma M3rpageHo OCBET/NEHWE, KOETO € WM3NDBAHEHO C
OCBETUTENM C HATPUEBM JNlaMNM C BWUCOKO HanAraHe ¢ mowHoctn 400W u 250W.
OcBeTuTeNnTe ca MOHTMPAHM HA HOCelWa MeTasHa KOHCTPYKUMA, aHKepupaHa 3a
KOHCTPYKUMATA Ha TyHena. OT HocewaTa KOHCTPYKUMA Ha OCBETUTE/NINTE Ca HaMnpasBeHWU
NaBUUM, MO KOUTO ca M3TerneHu Kabenute 3axpaHBawu ocseTneHuneTto. Kabenute ca CBT
3x16+10MM2 33 OCHOBHUTE INHUKU U CBT 4x4mm2 3a aBapuinHUTE.

Uma n3rpageHa cucrtema 3a BVIAeOHa6III-OAeHVIe, 3@ KOATO WMMa MOHUTOPUHT B
ancneyepHuTe 3anu.

CbLUecTBYBALLLOTO e/NeKTpPO3axpaHBaHe Ha TyHena e U3NbJAHEHO ¢ ABa TpadonocTa, oT
ABeTe CTPaHW Ha TyHesa, A0 AWUCNEeYepHUTE MOMelLeHMA. 3axpaHBaHeETO Ha TpadonocT
,IpaBeLWKN xaHoBe — TyHeN BXoA4" OT 3amnafHaTa CTpaHa Ha TyHena e oCbl,ecTBEHO ¢ Kaben
20kV ot Bb3aywHa auHus ,TpyaosBeu” Ha noactaHuus ,3enMH”, a 3axpaHBaHETO Ha
TpadonocT ,[MpaBeLlkn xaHoBe — TyHeNn U3Xoa” oT u3ToyHaTa cTpaHa e ¢ kaben 20kV ot B/l
,MpaBellkn xaHoBe” Ha noactaHuwus ,ETponone”. Mexay aBata Tpadonocta e WU3TerseH
Kaben 20kV. TpadonocroseTe ca ¢ TpaHchopmaTopu 100kVA. Mma nanwvnHeHa KPY Ha cTpaHa
20kV c egHo none ,OxpaHa TpaHchopmaTop” 1 ABe noneta ,Bxoa/MU3sxon”. He e usnbaHeHo
none ABP, cbOTBETHO MOCTMUrHaTaTa KaTeropuMa Ha OCUTYPEHOCT MO OTHOLEHME Ha
eneKTposaxpaHeaHeTo e |l-pa.

b. TexHuuecka yact

EnekTpo3axpaHBaHeTO Ha TpadonocToBeTe e CbliecTByBawWo. B asata TpadonocTta ce
npeapu:kaa Aa bbaaT cMeHeHn TpaHchopmaTopuTe ¢ HoBM ¢ mouHocT 630kVA. CbLio Taka ce
npeasun>aat Hosn KPY, B Kouto ce npeasmxgat ABP Ha cpeaHO HanpeXkeHWe, mepeHe Ha
CpenHo HanpexeHwe M oxpaHa TpaHchopmaTop. MNpeaBuKaa ce U3TErNAHETO Ha oOwe eauH
Kaben 20kV tun NA2XS(F)2Y 3x1x185, ocBeH CblleCTByBalUMsA, 3a BPb3Ka Mexay [ABaTa
TpadonocTta. HoBuAT Kaben e ce U3TErNM ycnopeaHO Ha CbLLECTBYBALLMA MO CbLLOTO Tpace.

3. En. Tabna

[naBHOTO pasnpepenmTenHo Tabno Ha TyHena we 6bae MOHTUPAHO B MOMELLLEHMETO 3a
en. Tabna ot ctpaHa Codua. OT Hero we 6bAAT 3XpaHEHHM Tabnata 3a OCBET/IEHME, 3a
BEHTUNAUMA M 33 NOXKaporaceHe. 3axpaHBAHETO Ha TabaaTa 3a ynpaBaeHUe Ha OCBETAEHUETO
e TpudasHo, a OCBETUTENIUTE B TYHENA LWe Ce 3aXpaHBaT MOHOda3HO, KaTo TpuTe dasu Le ce
penysart, 3a Aa ce nNocTurHe H6anaHc Ha ToBapa Ha ¢asuTe. Maga Ha HanpexxeHWe e cnopes,
n3nckBaHusaTa Ha HYE/1 3 3a 3aryba Ha HanperkeHWe no-maska ot 5%.

4. 3aszemneHua

B npoeKTta ca npeasugeHun 3azemneHue Ha NPT R<4 Q, nOBTOPHO 3a3eMNeHME Ha BCEKMU
OT cTbI60OBETE 32 OCBETAEHME B NpeanopTanHaTta 30Ha R<30 Q.



CtbnboBeTe 3a ocBeT/IeHWe B NpeAnopTasHaTa 30Ha Ha TyHesa 4a Ce 3a3eMAT BCEeKU C
oTaeneH 3asemuten. BpaTuukuTe Ha TabnaTa Oa ce CBbPXKAT KbM KyTUWUTE C LIYHTMpaLL
NPOBOAHMK Ha ABe MecTa. AKO CBbp3BalLlMTe CKOOU Ha CKapuTe He OCUrypaBaT HageXKAHa
e/IeKTpUYeCcKa BpPb3Ka MeXAYy CerMeHTUTe Ha CKapaTa, BCSAKa BPb3Ka 4a Ce LWYHTMpa C
NPOBOAHMUK.

5. KabenHu ckapu, TpbbU M MOHTaXK HA YCTPOICTBA B TyHeNa

KabeneHuTte ckapu B TyHena 3a cuioBaTa MHcTanauuma ca ¢ pasmepu 300/65 mm. Te ca
CBbP3aHM CbC CKapaTa, KOATO € MOHTUPAHA MO CTeHaTa Ha TyHena. CKapuTe 1 KanaunTe nm aa
ca OoT HepbXgaema ctomaHa 300/60. Ha ckapuTe we 6b4aT OKayeHn oCBETUTENHUTE Tena. 3a
eBaKyalUuMoHHMTe ocBeTuTenn oT Tabna aa ce usternm nuHua ¢ PE tpbba @ 16 mm, Ha
BUCOYMHA 2-2.5 m oT TpoToapa. Ha MACTOTO Ha BCAKO TAMIO A3 C€ MOHTUPA PA3KAOHUTESIHA
KYTUA WAM KOH30Ma-KyTMAa 3a 6eToH. [la ce MOHTUPAT M MOHTAXKHUTE MJAaHKU 3a
ocseTUTENUTE. AKO B OCBETUTE/IHUTE TENA MMaA KNemopes, 3a BXo4, U U3xoa, Ha Kabena, Aa He
Ce MOHTUPAT KyTUW.

6. OcBeTneHue Ha TyHena

3a ocurypsiBaHe Ha BMCOKa 6e30MacHOCT Ha ABUXKEHME Ha MOTOPHWUTE MPEBO3HMU
cpencTBa MNpu NpemmHaBaHe Npes NbTeH TyHes, OT 0cOBeHO 3HauYeHMe Ca KOIMYECTBEHUTE U
KAuecTBEHUTE CBET/IOTEXHUYECKM MapaMeTpu, KOUTO Ce peanusmpaT BbB BXOAHUTE W
npexogHUTe 30HM Ha TyHena. [paBunHMAT um m3bop ca onpegenswy KakTo 3a
6e3onacHOCTTa Ha ABWXEHME NpU HaBAM3aHe B TyHesna, Taka W 3a M3rpakgaHeTo Ha
edeKkTMBHA U MKOHOMMYHA OcBeTUTeNHa ypeaba. Onpegensaw,o 3HavyeHWe npu msbopa Ha
Te3n napameTpu Mma ApkocTTa (L20) B, Taka HapeyeHaTa, “30Ha Ha npubauxkKasaHe” Ha
Bogaya Ha MIMC, KoATo Ao ronAma cTeneH onpegena agantauMoHHaTa ApKocT (Lth) sbB
BXOZHaTa 30Ha Ha TyHena [BAC CR 14380] NpemunHaBaHeTo Ha Bogaya Ha MIMC npes3 TyHena e
CBbP3aHO C rONAMO HATOBapBaHe Ha 3pUTENIHMA aHaNM3aTop, KOETO e B pe3ynTaT Ha
HeobxoAMMOCTTa OT 6bp3aTa NpeaganTaLMa Ha OKOTO OT BMCOKaTa SIPKOCT npes BXxoAa Ha
TyHena ocobeHo npe3 AeHA, A0 APKOCTTA Ha BbTPELWHO-TYHeNHATa 30Ha.  Hal-Texkmat
CNy4yali e Npu ICEH CAbHYEB AEH NPe3 3MMaTa M HanMumMe Ha CHEXXHa NOKPUBKaA. B 3aBucumoct
OT APKOCTTa B “30HAaTa Ha NpubaMIKaBaHe”, KaKTO M OT TaKMBa NOKasaTe/Nn KaTo AonycTMma
CKOPOCT Ha ABWMKEHWNE, MHTEH3UBHOCT Ha ABUXEHNETO U APYIN Ce onpeaena APKOCTTa, KOATO
TpsabBa Aa ce peanmsmpa BbB BXOAHATAa 30HA HA TyHeNa.

CovrnacHo bAC CR 14308 ca onpegeneHn OCHOBHUTE KONMYECTBEHUTE U KavyeCTBEHUTe
CBET/IOTEXHUYECKN XapPaKTEPUCTUKN Ha OcBeTUTeNHaTa ypeaba B TyHenHUTe Tpbbu, Kouto ca
33/10)KEHM nNpu  npoeKkTupaHeto. [lapameTpute Ha ypeabata ca onpegeneHn no
usumncnuteneH nut (,MetoauKka L20”) n upes nsmepsaHe Ha ApKocTuTe B 20°-BO Br/10BO Nose
B 30HATa Ha HabMKaBaHe 3a BCAKA OT TPbbOUTE.

TyHena e c pasnofiokeHWe 3anaf-u3ToK. FAPKOCTTa B 30HATa Ha npubaukaBaHe Ha
3anagHuAa noptan e 4000 cd/m?, a Ha u3touHua 3500 cd/m?. Tosa onpeaena makcMmanHa
ApKOCT Ly B afanTaumoHHaTa 30Ha Ha 3anagHua noptan ot 240 cd/m?, a Ha M3TOYHKUA nopTan
210cd/m?.

CvrnacHo BAC CR 14380 cnep npuKAtouBaHe Ha AOBbLPLUMTENHUTE PaboTK CTEHUTE Ha
TyHena Tpabea aa ce 6osamucat cbe ceeTna 60a Ha BUCOUYMHA 2.5 m.



M3xoaHuW AaHHU 3a ABeTe TpbbU Ha TyHena:

CKOPOCT Ha AuxeHne Ha MIC — 80 Km/yac, eJHONOCOUYHO;
WMHTEH3MBHOCT Ha TPAHCMOPTHUA NOTOK - BUCOKa;
npes TyHena morat ga npemunHasaT camo MIC;

BbB BXOAHATa 30HaA We CcCe Wun3non3sar ocsetntesim € aCUMMETPUYHO
cBeTnopasnpeaeneHune, a BbB BbTpellHaTa 30Ha — CbC CMMETPUYHO;

eKkcnsoaTaunoHeH dakrtop - 0,8;

nbTHaTa HacTunka e Rlll, g0 =0,07;

cnupaveH NbT (BXoAHa 30Ha) Sd = 100 m;
koedpuumeHT k = Lth/L20 = 0,06;

MMHUMaNHa obuia pasBHomepHocT — 0,4;
MWHUMa/IHA HaANbXKHA paBHOMepHocT —0,7;

cpeaHa APKOCT Ha CTEHNTE HA TyHe/J1a HAa BUCOYUHA 2 m — He no-masnka ot 60% ot
cpeaHaTa APKOCT Ha 6113K0 NnexawoTo NbTHO NNAaTHO.

MapameTpu Ha TyHena:

R/
°

NOCOKa Ha TyHena — 3anag, - U3TOK;
Ob/IKWHA AAcHa Tpbba —888 meTpa;
Ob/IKUHA NsBa Tpbba —837 meTpa;

MWHUMaNHa peannsnpaHa cpefHa APKOCT BbB BXOAHATa 30Ha Ha AAcHaTta Tpbba
Ha TyHena - Lth = 240 cd/m2;

MWHWMaNHa peannsnpaHa cpefHa APKOCT BbB BXOAHaTa 30Ha Ha fiaBaTta Tpbba Ha
TyHena - Lth=210 cd/m2;

MWHWMaNHa peannsnpaHa cpeHa APKOCT BbB BbTPellHaTa 30Ha Ha TyHena - Lin =
6 cd/m2.

M3nCKBaAHMA KbM OCBETUTENUTE:

OCBeTUTENUTE Aa Ca CBETOAMOAHM;
CBET/IMHHUAT A0BUB Ha ocBeTUTeNA Aa e no-ronam ot 140lm/W;
OCBETUTENAT A € KOMMEHCUPaH;

CTeneH Ha 3awmTa No-roaAama uam pasHa Ha IP65;

KOpnycbT Ha ocBeTutenAa Aa € OT aﬂyMMHMVI CbC 3alLUMUTHO NOKPUTUE WU
HepbXaaema CTOMaHa,

6poAT M TMNa Ha OCBETUTENUTE 3a OCHOBHOTO ocseTneHue (Lin = 6 cd/m?) na
Nno3B0/IABa NPEBK/IOYBAHE B PEXMUM Ha paboTa, ocurypasaly, Lin = 3 cd/m?;

KOHCTPYKLUMATA Ha OCBETUTENIUTE OTroBapA Ha nanckBaHuATa Ha BC EN 60 598-1



n BC EN 60 598-2-3.

Ocsetutenute ca LED 175W u 105 W cbc cumeTpuyHa cBeT/i0pasnpeaenunTeniHa Kpuea.
OcBeTneHMeTo Ha ABeTe Tpbbu We ce U3NbAHU ABYCTPAHHO.

MpeaBuaeHo e ocBeTUTeNHaTa ypedba [a MMa Bb3MOMKHOCT 3a TPW CTENeHW Ha
BK/IlOYBAHE Ha BXOAHATa W MpexogHaTa 30Ha upe3 AumupaHe. MpM MOHTaXKa Ha
ocBeTUTenuTe Aa ce obbpHe BHUMAHUE, Ye OCBETUTE/INTE C aCMMETPUYHO U3NbuBaHe TpAbBa
[a CBETAT CpeLly NOCoKaTa Ha ABUMKEHUE Ha MOTOPHUTE NPEBO3HU CPeACcTBa.

BbB BbTpelIHATa 30HA Ha TYHeNa Lie ce peannsmpa cpegHa APKOCT Ha MbTHOTO M1aTHO
Lcp = 6 cd/m2. HamanasaHe Ha APKOCTTA LU Ce NMOCTUIHE Ype3 AMMMpPaHe Ha OCBETUTENUTE.

a. WU360p Ha cBeTNIOTEXHUYECKO pelueHue

LLle ce n3non3Ba cMMeTPUYHA CUCTEMA Ha OCBeT/ieHMe. 3a BXOAHATa U npexogHaTta 30Ha
Ha TyHeNa, KaKTo M 3a BbTPEWHO TyHe/NHaTa 30Ha, KAaKTO W HOLWHOTO OCBEeT/NeHMe
M3/TbUYBAHETO HAa OCBETUTENUTE € CMMeTpPMYHO. OCBETUTENUTE e Ce MOHTMPAT ABYCTPAHHO
[0 CTEHUTe Ha TyHena Ha CKapaTa C MJIaHKM MO3BONABALWLM PEryMpPaHeTo Ha brb/sa Ha
MOHTa*Ka Ha ocseTuteninTe. Mo yKasaHMe Ha BbH3NOKUTENSA aAaNTUBHOTO OCBET/IEHME €
AybnmMpaHo 1 Ha n3XoAa Ha BCAKa Tpbba, KaTo To Lie 6bae BKAOYEHO NPU C/ly4Yaid, ye B HAKOA
Tpbba ce M3BbBPLIBA ABYNOCOYHO ABUMKEHWE. M3non3saHUTE OcCBeTUTENM ca 2 BUMAA — C
mowHocT 91W mn 175W. CBeTnoTEXHMUYECKM U3UMCNEHUA HA KONNYECTBEHUTE M KA4eCTBEHMU
NoKasaTe/n 3a BCAKA 30Ha B TyHena U ca gageHu B MpunoxeHue 1.

b. ABapuiHO ocBeTneHue

3a aBapMMHO OCBET/NIEHWE B TyHENa e ce M3NO0A3BAT OCBETUTENNTE paboTelm B HOLWEH
pexxkum (V cteneH). Te we 6baaTt 3axpaHeHW OoT ToKoB Kpbr Nel u 3, 11 u 13 Ha BCAKO OT
TabnaTa BKAKOYEHWU NOCTOAHHO. ABAapPUIMHOTO 3aXpaHBaHE LUE Ce OCHLLECTBU OT YCTPOMCTBO 33
HenpeKkbcBaemo 3axpaHsaHe UPS 1.5kVA/60 MWHYTU, KOUTO € KOMMAEKTHa A0CTaBKa U Lie
6bae MOHTUPAH B NOMeELLEHME 33 enekTpoTabna. MNpu oTnagaHe Ha OCHOBHOTO 3axpaHBaHe
Te We Npoab/aKaT Aa paboTat, Kato ocurypssaT 50% OT OCHOBHOTO HOLLHO OCBETAEHME.

C. OcBetneHue B aBapm‘leM newexoaHu ranepun

OcBeTneHuMeTo e ce U3NbAHU cbe cBeToamnoaHu (LED) ocsetutenHu Tena 40 W, 220 —
240 VAC. Te ce 3axpaHBaT TOKOBMA KPbr 32 OCBETUTEIHUTE Tesia B TyHena paboTelm Ha neTta
cTeneH, a ynpaBJeHNETO MM Ce OCbLLECTBABA C aBTOMaTUYHU MHPpadvepsBeHu (PIR) ceHsopu
3a AsukeHue. Te ce pasnonaraT BbB BbTPELIHUTE 30HW Ha rasiepuuTe M NpU OTBapAHE Ha
KOATO U A3 e OT BpaTUTe ce 3a4eMCcTBa OCBETNIEHNETO B Ls1aTa ranepums.

ABapuitHUTEe u3xoau TpabBa Aa ca Aobpe BUAMMW MPU HOPMaJHW YCNOBMA U Aa ca
OCBETEHMW Mo BpeMe Ha eBaKyaums. LiBeTbT Ha 3HaUUTe 3a eBaKyauus e 3e/eH.

OT aBeTe CTpaHM Ha M3xo4HaTa BpaTa Cce NpeaBuKaa 43 MMa 3e/1eHa MapKMPOBbYHA
CBET/IMHA 3a aBapueH u3xoA. Mo Bpeme Ha aBapuiiHa CcUTyauusa ce npeasuXxaa ,murawa’
CBeT/IMHA Aa npuBaeyYe BHUMAHMETO Ha barawmTte newexoaun. Yectotata Ha MUraHuaTa e B



nHTepsan ot 0,5 Hz po 2 Hz.

d. EBaKyaLI,VIOHHO ocseTnieHune

Mpu oTnagaHe 3axpaHBAaHETO WM Bb3HUKBAHE Ha MOXKap, e NpeaBUAEeHO eBaKyaLMOHHO
ocBeTnieHne ¢ ocBetutenu c LED eBaKyauuoHHM KOMBWHWMpaHM 3Hauu 15W, 230 VAC
(ocBeTMTENM) 33 06O3HAYyaBaHe Ha eBaKyaUMOHEH MbT W OCBET/EHME 3a OpUEeHTauus,
MOHTMPaAHWN Ha BUCOYMHA 1.5 m Hag KoTa TpoToap. Te we 6baaT pasnosioKeHu npes 25 m
eAMH OT ApYr Mo UANOTO NPOAbANKEHNE HA BbTPELUHUTE TPOTOAPU HA TYHENHUTE TPBOU, KaTo
BCEKM €AMH OCBeTUTeN LWe yKa3Ba OCTaBaluTe MeTpu A0 nopTana. BcAko egHo ot
NMOCOYEHUTE TeNa LWe e C BrpageHa akymynaTtopHa 6aTepua, KoaTo We ocurypsea paboTeH
pexum ot min 30 MMHYTK cnef OTNajaHe Ha 3aXpPaHBaHETO.

OcBeTUTENINTE Ce 3axpaHBaT CbC CWUMOBU 3axpaHBawy Kabenan tun FTG100EM1 ot
M3BoAM NpeasuaeHu B Tabna ,,TO-1“ n ,TO-2“ npemuHaBalm npes 3axpaHBaHe ot UPS. Te ca
pasnpeaeneHn nodpasHo, KAaTo 3a LEeNTa Ha KabenHuTe CKapu Hag NbTHaATa JIEHTA NPU BCEKMU
OCBETUTEN Ce MOHTUPAT 6e3XanoreHHW pPasKAOHUTENIHWM KyTUM, B KOWUTO Cce npasAT
OTK/IOHEHUATA KbM OCBETUTENHUTE Tena. OTKJAOHEeHMATA ce M3BbPWBAT C Kabenu Ttun
FTG100EM1 3x1,5 mm? Kbm BCAKO efHO OCBETUTENIHO TANO. 3axpaHBawmTe Kabenu we ce
nonarat no KabenHuTe CKapu Hag NbTHUTE NEHTU, @ OT Pa3KJAOHUTENHUTE KyTUM [0
€BaKyaUMOHHUTE OCBETUTE/NIHU Tena KabenuTe Wwe ce U3TernaT B MHCTaNaUuMoHHM Tpbbu (20
TN Al Mg Si 0,5 F22, MOHTMpPaHK cbC CKObM No cTomaHObeToOHHa 06/1MLOBKa.

CvrnacHo Hapegba No PA1-02-20-2 ot 21 aekemBpwu 2015 r. 33 TEXHMYECKM NpaBuaa U
HOPMW 33 MNPOEKTUPAHEe Ha MbTHWU TyHenwn, un. 467 eBaKyauMOHHUTE OCBETUTENN W
MapKupaLwm 3Haum Tpabea Aa ce NokasBaT 2 - 3 cm, HO He NoBeYye OT 6 cm, Npes CTeHaTa Ha
TyHena.

BcMYKM TUNoBe eBaKyaUMOHHW OCBETUTE/NIHM Tena Aa ca C BbHIWIEH Kopnyc oT
eKCTPyAMpPaH anyMWHUI, Knac (cTeneH) Ha Kopo3uvoHHa 3awmta C4, 3aKaseHo 3aWwuTHO
CTBbK/IO C NUKTOrpama yKa3Ballla ocTaBalMTe MeTpM 0 M3X04a 3a eBaKyauus, IP65, komnnekt
C MecuHrosu wyuepw IP68 cbobpaseHun ¢ anameTbpa Ha Kabena n Kopnyca Ha OCBETUTENHOTO
TANO, M C BrpageHa akymynaTtopHa 6aTepus 3a paboTa B aBapueH pexum min 30 MUH., 3a
MOHTaX BbpXy CTeHa.

e. Boaewm NbTHU CBETAUHMU

Bbpxy TpoTOapHWUTE HACTUNKK ce npedsukaat LED Bogewm NbTHU CBETIMHK (CcBETeLlLM
MapKMpallM eleMeHTH), KaTo BCAKO OCBETUTE/IHO TA/I0 A4a € C ABa HE3aBUCMMM M3TOYHMKA Ha
6ana ceetninHa 4 W, 230V, 50 Hz, KouTo we ce KomaHAaBaT He3aBUCMMO. OCHOBHaTa GyHKLUMA

> 300 mm

= 300 mm "
Cl




Ha MapKupawmTe enemeHTM e 0603Ha4yaBaHETO Ha AECHUA Kpal Ha MbTHOTO NAATHO.
JonbnHuTenHa ¢yHKUMA Ha Te3n eNemMeHTM € [OMb/BAaHETO Ha OCBET/NIEHWETO 3a
opveHTauma. lpuM HOpManHa eKcrnoaTauuA CBeTEelWM Cpelly MOoCoKaTa Ha ABUXKeHue
(eaHONOCOYHO) ca camMo MapKUpaLWmUTe eNleMEHTU OT AsfCHATa CTpaHa Ha NbTHOTO NAaTHO. 3a
[ONb/iIBAHE HA OCBET/IEHMETO 33 OPMEHTaLMA B C/Ay4alh Ha MOXap BCUYKM MAPKUpaLLM
€/1eMEHTU Ce CBBbP3BAT KbM HEMPEKbCBAaEMO TOKOBO 3aXpaHBaHE, KaTO Ce M3M0/13BaT BCUYKU
Ha/IMYHU U3TOYHULM HA CBET/IMHA, TaKa Ye A3 CBETAT KAaKTO Cpelly MOCOKaTa Ha ABUMKEHMUE,
TaKa M MO NOCOKaTa Ha ABurkeHue. CblupuTe ce MOHTMpAT npe3 25 m, BCAKO B cpegaTa Ha
OTCTOAHUATA MEXAY LB €BaKyaLMOHHWN OCBETUTEIHU Tesla. TOYHUTE UM MECTOMOJIOXKEHMA Ca
MOKa3aHM Ha CUTYaUMOHHUTE YepTeXxu 3a eBaKyauMOHHOTO OCBET/JIeHWe B TyHesa.
3axpaHBaHETO MM ce OoCbllecTBABa OT npeasuaeHW m3soau B Tabna ,TO-1“ u ,TO-2“. 3a
uenta ce 3anarat B 6eToHa Ha TpoTtoapuTe HDPE Tpb6u P40, npes KouTo ce usternn Kaben
FTG100EM1 3x1,5 mm?.

BoaelwnTte NbTHN OCBETUTENIHM Tena Aa OTroBapAT Ha M3ncKkBaHuATa Ha HAPEABA Ne P/1-
02-20-2 ot 21 pekemspm 2015 r. 3a TEXHMYECKM NPaBUIa N HOPMU 33 NPOEKTUPAHE HA NBTHU
TyHenu, un. 425.

f. OcBetneHue B 30HaTa Ha I'IpVIGHVI)KEHVIe Ha TyHeNa

OcBeTneHuneTo we 6bae M3NbAHEHEO C FOPEeLLONOLUMHKOBAHNU cTbaboBe. Ha BCceku cTbnb
we ce MOoHTMpa no 1 ceetoanoaeH ocseTnten ¢ mowHoct 120 W 1 cumeTpuyHO M3nbYBaHe.
OcBeTuTennTe LWe ce MOHTMPAT Ha CTAaHAAPTEH CTOMAHeH TOMJIOMNOUMHKOBAH CTbab Ha
BMCOYMHA 12m Hapj, TepeHa, Ha pamo C Ab/IKMHA 1m. M3uncneHuATa Ha KOAMYECTBEHUTE U
KayecTBEHMUTE MOKasaTe/In Ha OCBeTUTENHaTa ypeaba ca M3BbplEeHM c nporpamata Dialux
Evo. B cvotBetctBue ¢ bAC EN 13201 e peannsmpaHa cpegHa APKOCT Ha NbTHOTO naatHo 1.50
cd/m2.

3axpaHBaHeTo Ha NpegnopTasHOTO OCBEeT/IEHUE LWe Ce OCbLEeCTBU OT pa3npeneintenHn
Tabna oceetnieHue. Bcekn oT cTbiboBeTe e ce 3a3emMu C otTaeneH 3a3emMnTen.

g. yl'lpaBHEHVIe Ha OoCBeT/IEHUNEeTOo

MpemunHaBaHeTo Ha Bogaya Ha MIC npes TyHena e CBbP3aHO C rOAAMO HaToBapBaHe Ha
3puTeNHUn aHanusatop. HatoBapBaHeTo e cBbp3aHO ¢ 6bp3aTa NpeaganTaums Ha OKOTO OT
BMCOKAaTa APKOCT Npej BXoAa Ha TyHena A0 APKOCTTA Ha BbTPELWHO-TYHeNHaTa 30Ha. Hali-
TEKKUAT C/IyYall e Npu AiceH CNbHYEB AEH Npes 3MmaTa M Ha/IMuMe Ha CHEXKHa MOKPMBKA. 3a
Oa Ce W3BbPLKM 3puTenHaTa afantauma, Ha BXoAa Ha TyHesna ocBeTuTenHaTa ypeaba e
peannsnpaHa BMCOKa APKOCT Ha MbTHOTO NAaTHO BbB BXOAHAaTa M NpexogHaTa 30Ha Ha
TyHena. Pa3nono)KeHUeTo Ha OCBEeTUTeNMTE e TaKoBa, Ye Aa Ce peanusupa NpomaHa Ha
APKOCTTa Ha MbTHOTO MAATHO MO onpeAeneH 3akoH. MakcMmanHaTa CTerneH ce BK/OYBa,
KoraTo npeg BxoAa Ha TyHena e Han-ceeTno. TA e nsuncieHa ga peasmsmpa makcumanHo 240
cd/m2 . KoraTo BbHLIHATa APKOCT He e Taka ronsama (npu o6nayHo Bpeme M cMpayasaHe),
APKOCTTa BbB BXOAHATa 30Ha Ce HaMa/1siBa Ype3 AUMUPaHeE.



TABINO

WHTEPHET

Om 200m 400m 600m 800m
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3AXPAHBAHE - TABNO
HA OT YNPABNEHWE

PbLYABT Y-E

ABTOMAaTU4YHA cMCTEMA 3a ynpasi1eHne Ha OCBET/IEHNETO B TYHENU

1. TlpepgHa3HayeHwme.
Cuctemata ocurypaBa NAaBHO MPEBK/AKOYBAHE Ha ONpefesieHn pPexumu  Ha
OCBET/IEHNETO B TyYHENa, NPU KOMTO Ce rapaHTMpa NJaBHa 3pMTeNHa aganTaums npwm
npeMmuHaBaHe OT 30HaTa Npeau TyHena KbM 30HATa B TyHena.

2. ABTOMaTUYEH PENKUM Ha paborTa.

3a uenTta ce B3ema CUrHan OT APKOMEP, MOHTUPAH CpeLly BXoAa Ha TyHena. To3m curHan
ce obpabotBa ¢ MuKponpouecopeH KoHTponep (PLC), KOWTO u3npala cUrHan no
lLnHaTta 3a M360p Ha cueHa (8x1mm wmnpmosaH) kbm TABO YNPABNEHUE. DALI
KOHTponepuTe npeobpasysaT curHana 3a nsbop Ha cueHa BbB popmaT DALI n Toit ce
nogasa no BcAKa oT DALl BceneHuTe, BKAouBaWM A0 64 6p. ocBeTUTENHWU Tena.
[seTte oraanedyeHn ot TABZ1O YNPABNEHUE DALl BceneHu, ce ycunsat ¢ Punmnintsp
cnepn 300m AbaKUHA Ha Kabena.

Bcsako ot Tenata, o Kouto e gocturHan DALl curHan 3a u3bop Ha cueHa, ce Aumupa
nnasHo (10s) A0 HOBOTO HMBO Ha AUMMPaHe CbobpasHo NpeaBapuUTeHO 3aga4eHaTa
MYy CTOMHOCT OT TabauuaTta 3a cueHu. MHbopmaumaATa 3a paboTata Ha BCAKO eaHO
TAN0 MOXe ga 6bae [OCTbMHA Npe3 UHTEPHET.

3a ponbAHUTEeNneH MOHUTOpUHI Kbm TABJIO YMNPABMEHWE ce nogasa curHan ot
doToAaTUMK, PA3MNOMOKEH B CpeaHaTa Hal-TbMHa YacT Ha TyHena. Ypes Hero Lwe ce
cneau pabotata Ha 6a3oBaTa (HeaZanTUBHA) YacT OT OCBETNEHUETO.

3. [ucTaHUMOHEH peXum Ha paborTa.

Bpb3kata Ha TABJIO YMNPAB/EHWUE c wHTepHeT no3BonABa He Ca MOHUTOPMUHI Ha
OCBET/IEHNETO B TyHEeNa, HO WM peanHO ynpasfeHue. 3a uenta, B Tabnoto Mma
MOHTUpPaH AKTyaTop, KOWTO OCUrypsBa MpeKkbCBaHe Ha 3axpaHBaHeTo Ha DALI
KOHTPOJIEpUTE, N MO TO3M HAYMH Ce NMPEMMHABA OT aBTOMATU4YEH B OUCTAHUMOHEH
pexkum. Mpu Hero DALI komaHau ce reHepupat oT leliTyelr yCTPOMCTBOTO crnep,
3a/,aBaHe Ha PeXMMUTE OT NOTPebuTeNa No UHTEPHET.

4. PbyYeH penm Ha paborTa.
MpyY TO3UN peXMM TEXHUKBT MOXKEe PBbYHO Oa BKAOYBA MW U3K/OYBA OCBET/IEHUETO B
TyHena. Toea ce ocovuwecteasa B TAB/IO 3AXPAHBAHE HA OT npu cnegHata
nocneaoBaTeNHOCT:



- [lpemnHaBa ce B PbYEH pPEXUM 4pe3 MpPeKbCBaHE Ha 3axpaHBaHeTo Kbm PLC,
Punuiitepu n TABNO YNPABNEHUE. Bcnukum Tena ceetsaT Ha 100% u Beye He moraT
Jba ce ynpasnasart

- BknwoyBaHe M WM3KAOYBAHE HA  OCBET/IEHMETO B TyHesna CTaBa €
BK/IOYBaHe,/U3KNOUBaHE Ha 3aXpaHBaHETO Ha OCBETUTE/IHUTE Tena.

- Cnep Bb3cTaHOBsIBaHe Ha 3axpaHBaHeTo Ha PLC, Punuiitbpu u TAB/1O YNPABNEHUE
ce NPeMMUHaBa OTHOBO B aBTOMATUYEH PEXUM, HO TOBA OTHEMA MaJIKo Bpeme (1MuH)
3a u3paboTBaHe Ha HOB CUrHan 3a U3bop Ha cueHa.

7. Kabenu u nposogHuum

B cboTtBeTCTBME C WM3UCKBAHUATA Ha Hapep,6aTa 3@ MbTHU TyHE/IM BCUYKU CUNIOBU U
KOMYHUKaUUOHHN Ka6enm, a CbLWO N PA3SK/IOHUTENHUTE KYTUUN B TyHE1A Ca bes XanoreHmngn un
OT HEpPa3npocTpaHABaLWN ropeHe mn3osiaunn. Bcuukm Ka6enm, 6e3 onTMYHUTE ca C MmeaHum
»una. Mo CKapaTta M B WaxXTute w“ Ta6naTa, KaKTO U NMpU pPa3KIOHUTENHUTE KYTUU U
KOHCYyMaTopuTe, Ha Kabenute Aa ce MOHTUpPAT TPaNHU MaPKUPOBKU. BCMUKM KOHCymaTopu m
Pa3K/IOHUTENHNTE KYTUN Oa HOCAT TPAEH €TUKET C HaAMnuc, CbOTBETCTBAlL, Ha TO3UN B KabenHua
KYPHaN n yepTexuTe.

8. HopmaTtuBHa 6a3a

B npoueca Ha CTpOUTENCTBO M eKCnaoaTauMaATa Aa ce crna3BaT M3MCKBAHMATA Ha
cnefHUTE HOPMATUBHU AOKYMEHTH:
% B/AC 16103-85. OcBeTneHne Ha TyHenn. TeXHUYECKU U3NUCKBaHUS;
% Hopmu 3a npoeKTUpaHe Ha MbTHU M }Kenes3onbTHM TyHenn 1988;
CEN CR 14380 “Lighting application — Tunnel lighting”.
CIE. Technical Report, Guide for the Lighting of Road Tunnels and Underpasses.
Publication Ne 88,1990
EN 1838:1999 “Lighting Application — Emergency Lighting”;
BAC EN 13201-1,2 Road lighting ;
Hapenba Ne 3 /09.06.2004 r. 3a yCTPONCTBO Ha eNeKTpuiecknte ypeabu un
€N1eKTPONPOBOAHU NUHUU, USMEHEHA U AoMb/iHEHa 6p. 108 Ha [1B ot
19.12.2007 r.
+* Hopmu 1 npasBuna 3a NPOEKTMPaHE Ha KOMEKTOPM 3a UHXKeHepHM NpoBoAM U
CbOpPBXKEHMUA;
MpaBnaa u HOPMK 33 NOA3EMHUN N HAA3EMHU YIMYHW MPOBOAMU U CbOPDBIKEHUSA;
Hapeg6a Ne 1 ot 04.04.2007 r. Ha MMUHUCTEPCTBOTO Ha TpaHcnopTta 3a
MWHUMaANHUTE M3UCKBaAHMA 3a 6e30nacHOCT B TyHenAu no penybinKaHcKuTe
MbTULLA, KOMTO CbBMAAAT C TPAHCEBPOMENCKATa NbTHA MPEXKa HA TepuTopuATa
Ha Penybnuka Bbarapus
% Hapepnba No P[1-02-20-2 ot 21 aekemspu 2015 r. 3a TEXHUYECKU NpaBMaa U
HOPMM 33 MPOEKTUPAHE HA NBTHU TYHENU
+* 3aKOH 3a YCTPOWCTBO Ha TEPUTOPUATA;

o
*
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Hapea6a Ne 35 o1 30.11.2012 r. 3a npaBuiaTa U HOPMUTE 3a NPOEKTUPaAHE,
M3rpakaaHe v BbBeXAaHe B eKCcnioaTauma Ha KabenHU eNeKTPOHHU
CbOBLNTENHU MPEKM U NPUNEKALATA UM MHOPACTPYKTYPA ;

Hapenba Ne 2/22.03.04 r. 338 MMHUMANHW N3NCKBAHWA 33 34paBOC/IOBHU U
6e30nacHu yc/i0BMS Ha Tpy4d Npu u3sbplusaHe Ha CMP;

3aKoHa 3a eNeKTPOHHU CbobLLeHUSs;

HAPEBA Ne 13-1971 ot 29.10.2009 r. 33 CTPOUTENHO-TEXHUYECKU

npaBuaa U HOPMK 3a ocUrypsiBaHe Ha 6e30NacHOCT NPU NoXKap;

HAPEBA Ne 13-2377 o1 15.09.2011 r. 33 npasuaata U HOPMUTE 3a MNOXKaApPHa
6€e30MacHOCT NpU ekcnaoaTauma Ha 0beKTUTe ;

BCUYKM HOPMATUBHM AOKYMEHTM 3@ NnonssaHe Ha J/INMC n paboTa Ha BUCOUUHA;
MPABU/THUK 3a 6e3onacHOCT 1 3apaBe npu paboTa B eNeKTpPUYEeCcKn ypeadbm Ha
€N1eKTPUYECKUN U TONNOPUKALMOHHWN LEHTPANN U MO ENEKTPUYECKN MPEXKMU
MpaBUAHKK 33 6e30NacHOCT M 3apaBe Npu paboTta No eNekTpoob3aBeKgaHETO
C HanpeeHune go 1000 V;

Hapenb6a 16 3a cepBUTYTUTE Ha eHepPruinHUTE 06eKTU

[IpoekraHT:
/umk. Buprunus IlerpakueBa/



OBACHUTEJHA 3AIINCKA 11O BXTIIb

I.  OBIIA YACT

HacTtoAwaTa 3anuMcka e paspaboTeHa Bb3 OCHOBA HA M3MCKBaHMATA OT “MeToanyecku
YKa3aHMA 3a CbAbpKaHMETO Ha WMHBECTUUMOHHUTE NpoyyYBaHMA W paboTHMUTE NPOEKTM Ha
obeKTuTe C M3BbHMNPOM3BOACTBEHO NpeaHa3sHaveHne” pasgen XIII.

1. YACT:

EneKTpOMHCTanaLIMM n CbopdbBIKEHUA

Bb3MOKHU ONACHOCTU

B npoueca Ha M3NbJIHEHMNE HA NPOEKTa U Mpe3 Bpeme Ha eKCcnaoataunAa Ca Bb3MOXKHU
cnegHuTe onacHoOCTU:
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MapaHe B HE3apuT M3KonN 3a Kabenu nnm GpyHgameHTy;

3acAraHe Ha cbceaeH Kaben nog HanpexeHne npes Bpeme Ha paboTa;
Jonup [0 4acTu, KOUTO HOPMATHO He Ca NOoA, HAaNpPeXKeHNe;

3ananBaHe Ha OTKPMTKM YacTK OT Kaben npu npeToBapsBaHe nan npobwms;
MN3TbpBaBaHe Ha NnpeamMmeTH Npu paboTa No n3npaBeHun cTbnbose.

MapaHe OT BMLWKATA MO Bpeme Ha nonaraHe Ha kabenute B I - obpasHma KaHan;
3acAraHe Ha cbceaeH Kaben nog HanpexeHne No Bpeme Ha paboTa;
3ananBaHe Ha Kabenu Npu KbCo CbeaNHEHMUE;

OdazAsaHe Ha KopnycuTe Ha ocBeTUTennTe, Tabnata, cTbnboBeTE U CKapuTe
MpeHoC Ha OrbH OT KabenHu nonaumm

MpeHOC Ha OrbH M AUM Mo TpbbHATa MpeXka NoA AeCHUA TpoToap
3ananBaHe Ha NOXKap OT KbCO CbeauHeHue B Tabno

2. NPEABUAEHUN MEPOMNPUATUA

C ornep, HeyTpannsmMpaHe Ha CMOMEHATUTE MO-FOPe OMACHOCTU NpeaBuKAAME CnefHuTe
MepOonpUATUA:

R/
A X4

MoAaxoaawo CUrHanM3MpaHe C MHBEHTAPHW NMbTHU 3HALM, OrpaXKaaHe C MUHBEHTapHM
orpaau, MOHTaX Ha MapKMpaLLo ocBeTAeHue Npu no-cneunduyHmn cnydam, pabora ¢
IMYHW NpeanasHu cpeacTsa /Kacku/;

Pabota c noaxoasanu cpeacTBa 3a AMYHA 6€30MaCHOCT U M3NPABHM PbYHKU U en.
NHCTPYMEHTY;

CbOTBETHO Opa3mepeHn aBTOMATUYHM NPeanasnuTenn 1 npekbeBayn B Tabnara;
MN3KkonHUTe paboTn BbPXY CbLLECTBYBaLUTE Kabenu ce NpaBAT PbyHO, B MPUCHCTBUE
Ha nNpeAcCTaBUTENM Ha eKCnaoaTauuMoHHMTE npeanpuatna. Kbm Kabenute ce
MOHTMPAT MaPKWU, CbINacHo;

Mpean 3anoysaHe Ha paboTa BCAKA KabenHa NMHUA ce M3KNYBA OT ABEeTe CTPaHu,
M3npasBa ce, NPoBepsABa Ce OTCbCTBMETO Ha HanpeskeHue, 3a3eMsBa Ce M ce NocTaBss



Tabenka “He skntousain! PabotaTt xopa!”;

* Pabortata no kabenHata AnHMA He TpAbGBa Aa 3anoyBa Npean U3NbAHUTENAT HA
paboTaTa ga ce yBepu, 4e KabenbT e U3KNOYEH N 3a3EMEH;

% 3abpaHsBa ce BPbHL3BAHETO HAa OTKPUTUTE Kabenu KbM CbCeaHW Kabenu u

Tpbbonposoau.

MOHTMpaHe Ha NOXKapon3BECTUTENHA CUCTEMA B TYHENa.

Kabenute aa 6baaT € NoXapoycToinumBa nsonauma 6es xasoreHnau;

10)WaxTnTe B TYyHea ca C BOAONABTHU Kanauu.

B waxtute B TyHena BCUYKM TpbOM ca C orHenperpaxgawm ynabTHUTENW, NpPU

BNM3aHETO cu B TabnaTa KabenuTe ca corHenperpa)kgalum Lwyuepu

* Ha Bpb3KaTa Ha CKapaTta OT TabnoTo CbC cKapaTa B TyHena ce nNpaBu orHenperpagHa
06paboTKa Ha KabenHuTe cHonose

% MoHTUpaHK ca aBe Tabna c No ABa PbYHM NPaAxoBM NoxKaporacutenn ¢ 6 Kr. ABC
npax BCeKu

% Llenua TyHen e NoKpwuT C BuAeoHabnogeHne oT LMdPOBM MEranmKcenoBn Kamepu ¢
Bb3MOXHOCT i@ OTKPMUBAT NOXKAP M aBapUM B TyHeNa

% Tpn pemMOHTHU AelHOCTK 6e3 3aTBapAHE Ha TyHena npeaynpekaeHue Ha BogauuTe
CbC CUrHan ot ceeTodapuTe
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II. YACT:
OITA3BAHE U BB3ITPOU3BO/JICTBO HA ITPUPOJTHATA
CPEJIA ITPHU ITOJIAI'AHE HA KABEJIN

TA TpeTupa BbNPOCUTE OTHOCHO OMa3BaHe M Bb3NPOM3BOACTBO Ha NMpUpoAHaTa cpeaa npu
CTPOMUTENCTBOTO Ha HOBU OOEKTU, PEKOHCTPYKUMA, MOAEPHMU3AUMA, pPasiMpPeHUE, PEMOHT U
paspylaBaHe Ha CbLLECTBYBALLM CrpaauM M CbOPbLKEHUA /MPeycTPONCTBA HA eNeKTPUYECKM
MPEXKM U CbOPBIKEHUSA 33 PAa3YMCTBAHE HA CTPOUTENHUTE NETHA 32 HOBO CTPOUTENCTBO/.

Mpw paspaboTKaTa Ha 3anMcKaTa ca CbbaogaBaHN U:

— MNpaBMAHMKA 33 M3BBPLUBAHE U NPUEMAHE e/IEKTPO CTPOUTE/THUTE U MOHTAXKHWN PaboTy;

Hapeagba Ne 3 / 09.06.2004 r. 3a YCTPOMCTBO HAa eNeKTpuUYeckuTe ypeabu w
€NeKTPONPOBOAHM NNMHUN, USMEHEHA M A0Nb/IHEHa 6p. 108 Ha B o1 19.12.2007 r.

HAPEOBA Ne [3-1971 ot 29.10.2009 r. 3a CTpoOUTENHO-TEXHUYECKU NpaBuMaa M HOPMMK 33
ocurypasaHe Ha 6e3onacHOCT Npu Noxap;

Yact “BXTNB” paspgen XIV or “MeTogmMuyeckM yKasaHMA 33 CbAbpPXKAHWMETO Ha
NHBECTULMOHHUTE NPOYYBAHUA M PABOTHUTE NPOEKTU Ha 0O6eKTUTe C M3BbH NPOM3BOACTBEHO
npeaHasHaveHue”.

B cnyumnTe, Korato Kabenute npecnyaT yANYHUTE NAaTHA U TPEBHU U AbPBECHM HACaXKAEHWUS,
cbwmTe Wwe ce nonarat B PVC Tpbbn 3aMOHONINTEHU OT BCUYKM CTPaAHKU C noasioxeH betoH B-10.
OTCTOAHMETO OT AbHEepa Ha AbPBECHUTE M XPACTOBUAHUTE HaCAaKAEHUA We 6bae CbrnacHo
N3UCKBAHMATA

-2m./1m./.

KabenHute NMHUM LWe ce M3NbAHABAT C Kabenn HeCcbAbpPIKaLL XaNOreHHN CbeaMHEHMS.

Mpu nonaraHe W eKcnNaoaTauMA Ha KabenHuTe MpeXM He CbliecTByBa npobnema Ha
HamasiABaHe M OrpaHMyaBaHe Ha Wyma npeaBua HUCKUTE HMBA Ha TO3M NMOKasaTen.



3awmTaTa OT BAUAHMETO HA E/IeKTPOMArHUTHUTE NOMEeTa U NbYEHMA, aKO MMA TaKMBa, ce
pelaBa KOHKPETHO.

Cnep, NPUKAOYBAHE HA CTPOMTENIHO-MOHTAXKHUTE PabOTU BCUYKM HEHYXKHM OTNaZbyHM
MaTepuann ce M3BO3BAT A0 ONPeAENeHN 3a LenTa pasToBapuLia UAM NpeaasaTt No YyCTaHOBEH
pes 3a BTOpMYHa npepaboTka.

Bb3cTaHOBABAT Ce MbTHUTE M TPOTOAPHUTE HACTU/IKM, KAKTO U Ce U3BBPLLBA PEKYNTUBALMUA

Ha

TepeHa.

II. YACT:

TPBBHA CUCTEMA U KABEJIHA CKAPA —yact AC

Bb3MOKHU ONACHOCTU

B npouec Ha MU3Nb/IHEHNETO Ha MPOEKTa U MNpe3 BpemMe Ha eKCnioataunAa Ca Bb3MOXKHU
cnegHuTe onaCcHoOCTU:

R/
A X4

R/
L X4

R/
L X4

R/
°e

>

R/
%

3acAraHe Ha cu0BM Kabenu nog HanpexeHwe nNpu Hanpasa Ha W3KoMa WUAM npu
CTpoeX Ha TpbbHaTa mpexa;

CpyTBaHe Ha rotoB U3KOMN UAWN NaZaHe B Hero;

MN3nycKaHe Ha TeXXecTn npe3 Bpeme Ha MOHTAX C KpaH.

MNPEABNOAEHN MEPOMNPUATUA

C ornen HeyTpanusMpaHe Ha CNoOMeHaTUTe MO-rope OMacHOCTU MnpeasuKaame
cnegHUTe MeponpuATUA:

OKoNo cbluecTByBaLLMTE Kabenun ce Konae Ha pbKa B NPUCHCTBME Ha NpeacTaBUTeNn
Ha eKcnaoaTupawoTo npeanpuatne. Kabenute ce ykpensaT M npegnassat oT
MeXaHWYHM Bb34,eMNCTBMA NO NOAXOAAL, HAUNH;

Mpun HyXpa ce npaBu OTKOC, CbOBPA3HO XapaKTepa Ha No4YBaTa MAM C NOAXOAALLO
yKpenBaHe;

NoaxopAwWwoTo CUrHanu3MpaHe C  WMHBEHTAapHU MbTHM 3HaAUKW, oOrpaxfjaHe
WHBEHTAPHW OrpagM, MOHTaXK HAa MapPKMpALLO OCBETNeHWe Npu no-cneumpuyHn
cnyyam;

CnasBaHe npasunata no Tb 3a paboTa ¢ NOA3EMHM YCTPOMCTBA M HA BMCOYMHA CbC
CTbAOU AN BULLIKMN.

[IpoekranT:
/mnx. Buprunus [lerpakuesa/



AM Xemyc B D |A|_U)(

12.07.2019

Operator
Telephone
Fax

e-Mail

Tyuen / Light scene 1/ Summary

250m
130 [ 7 520 \ 130 [ 7 \ \ 2.00
; l3QOQ 1 | 130 | l390 229 | 130
150 {9 /) ) 1o 9O\ /3%0) |
0.50
" 000
0.00 17.00 m
Height of Room: 2.600 m, Mounting Height: 2.600 m, Light loss factor: Values in Lux, Scale 1:122
0.80
Surface p [%] E, [IX] Emin [IX] Emax [IX] u0
Workplane / 217 17 652 0.077
Floor 20 138 29 334 0.208
Ceiling 80 13 0.05 1037 0.004
Walls (4) 50 79 2.41 441 /
Workplane: Emergency lighting scene (EN 1838):
Height: 0.760 m Only direct light is calculated. Contributions of reflected light
Grid: 128 x 16 Points are ignored.
Boundary Zone: 0.500 m

llluminance Quotient (according to LG7): Walls / Working Plane: 0.394, Ceiling / Working Plane: 0.058.

Luminaire Parts List

No. Pieces Designation (Correction Factor) ® (Luminaire) [Im] @ (Lamps) [Im] P [W]
LENA LIGHTING S. A. 906343 TYTAN LED
1 2 1150 mm 9000 Im IP66 DALI 840 (56W) 9000 9000 60.0
(1.000)

Total: 18000  Total: 18000 120.0

Specific connected load: 2.82 W/m? = 1.30 W/m?#100 Ix (Ground area: 42.50 m?)

Page 1



e DIALux

AM Xemyc
12.07.2019
Operator
Telephone
Fax
e-Mail
TyHnen / Light scene 1/ Escape Routes (Results Overview)
" 250m
=
‘ L, 1.30
; 0.00
0.00 17.00 m
Scale 1: 122
Escape route list
No. Designation Grid Emin [IX] Emin / Emax Emin [IX] Emin / Emax
(Center line) (Center line)
1  Escape Route 2 128 x 32 29 0.086 30 0.09 (1:11)

Page 2



TTUNGSRAM

Praveshki Hanove Tunnel

Installation : Right Tube - West entrance

Project number : TU_Lighting 06121

Customer
Processed by : Tungsram Operations Kift.
Date : 04.12.2019

Project description:

Tunel Length:888 m

Tunel Heigth H:6.89 m

Tunel Width L:9.9 m

Tunel height Wall Hw:3 m

Left Sidewalk Width Ls:0.74 m / Left Sidewalk Height Hs:0.24 m

Right Sidewalk Width Ls:0.67 m / Right Sidewalk Height Hs:0.18 m

Carriageway Width Lc:8.49 m

Fixture arrangement:opposite on the walls

Fixture mounting height Hm:5 m

Number of Lanes nc:2

Traffic Flow:>1200/h

Traffic speed (v):80km/h

Stopping Distance (SD):100 m

Initial Threshold Luminance Lth0:240cd/m2

Interior Luminance (Lin):6cd/m2

k factor0.06

Exit Luminance (Lex):6cd/m2

Overal uniformity:20.4

Longitudinal uniformity:=0.7

Treshold Increment (T1):<15%

Surface Reflection Properties: Road: Surface type:RIIl / Reflection factor:q0 = 0.07
Maintenance factor:0.8

Wall reflection:0.5

The average luminance of the tunnel walls all over the tunnel’s length up to a height of 2m shall not be at least
equal to 60% of the average road surface luminance at the corresponding location.)

The following values are based on exact calculations on calibrated lamps, luminaires and their arrangement. In practice, gradual divergences
can occur.

Guarantee claims for luminaire data are excluded.

Relux and the luminaire manufacturers accept no liability for consequential damage and damage which is occasioned to the user or to third
parties.

Tungsram Group
77 Vaci ut, Budapest, H-1044
Praveshki Hanove - Right Tube - West entrance TU v1.rdf Page 1/41



Object : Praveshki Hanove Tunnel 1[' U N G s RA M

Installation : Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

1 Luminaire data

1.1 TUNGSRAM OPERATIONS, TMBt LED AB 175W 4000K (TMBT/4/F/AB/175/40/)

1.1.1 Data sheet

Manufacturer: TUNGSRAM OPERATIONS

TMBT/4/F/AB/175/40/ TMBt LED AB 175W 4000K
Luminaire data Equipped with
Luminaire efficiency : 100% Quantity 1
Luminaire efficacy ;120 Im/W Designation GEN4 LED 351C
Classification : A40 (1100.0% 10.0% Colour 4000
CIE Flux Codes : 497997100 100 Luminous flux 21000 Im
UGR 4H 8H : 35.0/<10.0 Colour reproduction 70
Power 175 W
Luminous flux ;21000 Im
Dimensions ;335 mm x 510 mm x 297 mm
Tungsram Group

77 Vaci ut, Budapest, H-1044

Praveshki Hanove - Right Tube - West entrance TU v1.rdf Page 2/41



Object : Praveshki Hanove Tunnel 1[' U N G s RA M

Installation : Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

1 Luminaire data

1.2 TUNGSRAM OPERATIONS, TLBt LED B 91W 4000K (TLBT/4/F/B/91/40/)

1.2.1 Data sheet

Manufacturer: TUNGSRAM OPERATIONS

TLBT/4/F/B/91/40/ TLBt LED B 91W 4000K
Luminaire data Equipped with
Luminaire efficiency : 100% Quantity 1
Luminaire efficacy o 117.14 Im/W Designation GEN4 LED 351C
Classification : A40 (1100.0% 10.0% Colour 4000
CIE Flux Codes : 497997100 100 Luminous flux 10660 Im
UGR 4H 8H : 32.6/<10.0 Colour reproduction 70
Power 91w
Luminous flux : 10660 Im
Dimensions ;335 mm x 510 mm x 297 mm
Tungsram Group

77 Vaci ut, Budapest, H-1044

Praveshki Hanove - Right Tube - West entrance TU v1.rdf Page 3/41



Object
Installation
Project number
Date

2 Praveshki Hanove - Right Tube - West entrance

: Praveshki Hanove Tunnel

: Right Tube - West entrance
. TU_Lighting 06121
: 04.12.2019

TTUNGSRAM

2.1 Description, Praveshki Hanove - Right Tube - West entrance

2.1.1 Project data

Geometry tunnel
Length of the tunnel

Length of the tunnel (calculation model)

Height of the tunnel

Width of the carriageway

Number of lanes
Covering / material
Marginal strip right
Marginal strip left

Height of the wall (right)

Covering / material

Height of the wall (left)

Covering / material

Calculation specifications

Speed

Length of the threshold zone
Luminance threshold zone
Luminance interior zone

888 m
888 m
6.89m

8.49m
: 2
: R3,q0=0.07
0.67 m
0.74m

3m
diffus 50%

3m
diffus 50%

80 km/h
100 m
240 cd/m?
6 cd/m?

Praveshki Hanove - Right Tube - West entrance TU v1.rdf

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Object : Praveshki Hanove Tunnel
Installation : Right Tube - West entrance
Project number . TU_Lighting 06121

Date : 04.12.2019

2 Praveshki Hanove - Right Tube - West entrance

MTUNGSRAM

2.1 Description, Praveshki Hanove - Right Tube - West entrance

2.1.1 Project data

LDC in use
TUNGSRAM OPERATIONS
1 Order No. : TMBT/4/F/AB/175/40/
Luminaire name : TMBt LED AB 175W 4000K
Equipment :1x GEN4 LED 351C 175 W /21000 Im
Maintenance factor. 0.80
2 Order No. : TLBT/4/F/B/91/40/
- Luminaire name : TLBt LED B 91W 4000K
Equipment :1x GEN4 LED 351C 91 W/ 10660 Im
Maintenance factor. 0.80
3 Order No. : TLBT/4/F/B/91/40/
- Luminaire name : TLBt LED B 91W 4000K
Equipment :1x GEN4 LED 351C 91 W/ 10660 Im

Maintenance factor. 0.80

Tungsram Group
77 Vaci ut, Budapest, H-1044

Praveshki Hanove - Right Tube - West entrance TU v1.rdf
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Object : Praveshki Hanove Tunnel

Installation : Right Tube - West entrance 1r U N G s RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.1 Description, Praveshki Hanove - Right Tube - West entrance

2.1.2 Luminaire list

Adaptation
LDC in use
TUNGSRAM OPERATIONS
1 196 Order No. : TMBT/4/F/AB/175/40/
~ | Luminaire name :TMBtLED AB 175W 4000K
Equipment :1x GEN4 LED 351C 175 W /21000 Im
Maintenance factor: 0.80
3 50  Order No. : TLBT/4/F/B/91/40/
- Luminaire name : TLBt LED B 91W 4000K
Equipment :1x GEN4 LED 351C 91 W/ 10660 Im

Maintenance factor. 0.80

Row of luminaires: Adaptation (3.1)
Number of luminaires: 123

Basic position: x=6.00m y=0.50m, z=5.00m
Rotation: z=0.0° C0=0.0° C90=0.0°

System power (total): 19.4kW
-variable distances-

Nr. Pos. X[m] Powerlevel ControlgrS1 S2 S3 S4 S5 S6 Int.1
1 6.00 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
2 6.93 175W/21kim 2 100% 100% 50% 50% 50% 0% 0%
3 7.86 175W /21kim 1 100% 50% 50% 50% 0% 0% 0%
4 8.79 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
5 9.72 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
6 10.65 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
7 11.58 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
8 1251 175W/21kim 2 100% 100% 50% 50% 50% 0% 0%
9 13.44 175W/ 21kim 1 100% 50% 50% 50% 0% 0% 0%
10 14.37 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
11 15.30 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
12 16.23  175W/ 21kim 1 100% 50% 50% 50% 0% 0% 0%
13 1716  175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
14 18.09 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%

Praveshki Hanove - Right Tube - West entrance TU v1.rdf

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Object : Praveshki Hanove Tunnel

Installation : Right Tube - West entrance 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.1 Description, Praveshki Hanove - Right Tube - West entrance

2.1.2 Luminaire list

15 19.02 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
16 19.95 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
17 20.88 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
18 2181 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
19 2274 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
20 2405 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
21 2460 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
22 2553 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
23 2646 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
24 2739 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
25 2832 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
26 2925 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
27 30.18 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
28 3111 175W/21kim 3 100% 100% 100% 50% 50% 50% 0%
29 32.04 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
30 3297 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
31 3390 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
32 3483 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
33 35.76  175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
34 36.69 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
35 3762 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
36 3855 176W/21kim 1 100% 50% 50% 50% 0% 0% 0%
37 3948 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
38 4041 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
39 4134 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
40 4260 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
41 4320 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
42 4413 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
43 45.06 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
44 4599 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
45 46.92 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
46 4785 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
47 48.78 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
48 49.71 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
49 50.64 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
50 51.57 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
51 5250 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
52 53.43 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
53 5436 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
54 56.29 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
55 56.24 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
56 57.20 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
57 58.17 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
58 59.16 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
59 5990 176W/21kim 2  100% 100% 50% 50% 50% 0% 0%
60 61.16 1756W/21kim 1 100% 50% 50% 50% 0% 0% 0%
61 62.18 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
62 63.21 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
63 64.25 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
64 65.31 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%

Praveshki Hanove - Right Tube - West entrance TU v1.rdf

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Object : Praveshki Hanove Tunnel

Installation : Right Tube - West entrance 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.1 Description, Praveshki Hanove - Right Tube - West entrance

2.1.2 Luminaire list

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114

66.39
67.48
68.59
69.71
70.85
72.02
73.20
74.40
75.62
76.87
78.14
79.70
80.76
82.11
83.50
84.91
86.37
87.86
89.40
90.98
92.62
94.31
96.06
98.50
99.79
101.78
103.88
106.11
108.42
110.93
113.66
116.66
119.95
123.57
125.61
127.72
129.94
132.29
135.50
137.42
140.23
143.22
146.42
149.83
154.00
157.45
161.71
166.32
170.50
176.85

175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm

N=2DN-_2NO_2ANOA2ANOA2ANWOAANW NN _,ANO AN AN AN W AN W_,ENO_ANO AN AN

100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 50%
100% 50% 50%
100% 100% 50%

50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%

50%
0%
50%
50%
0%
50%
50%
0%
50%
50%
0%
50%
50%
0%
50%
50%
0%
50%
50%
0%
50%
50%
0%
50%
50%
0%
50%
50%
0%
50%
50%
0%
50%
50%
0%
50%
50%
0%
50%
50%
0%
50%
50%
0%
50%
50%
0%
50%
0%
50%

0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Praveshki Hanove - Right Tube - West entrance TU v1.rdf

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Object : Praveshki Hanove Tunnel

Installation : Right Tube - West entrance 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.1 Description, Praveshki Hanove - Right Tube - West entrance

2.1.2 Luminaire list

115 182.85 91W/10.66kim 1  100% 50% 50% 50% 0% 0% 0%
116 188.85 91W/10.66kim 2  100% 100% 50% 50% 50% 0% 0%
117 194.85 91W/10.66kim 1  100% 50% 50% 50% 0% 0% 0%
118  200.85 91W/10.66kim 2  100% 100% 50% 50% 50% 0% 0%
119  206.85 91W/10.66kim 1  100% 50% 50% 50% 0% 0% 0%
120 216.53 91W/10.66kim 1  100% 50% 50% 50% 0% 0% 0%
121 228.01 91W/10.66kim 1  100% 50% 50% 50% 0% 0% 0%
122 240.01 91W/10.66kim 1  100% 50% 50% 50% 0% 0% 0%
123 252.01 91W/10.66kim 1  100% 50% 50% 50% 0% 0% 0%

Row of luminaires: Adaptation (4.1)
Number of luminaires: 123

Basic position: x=6.00m y=8.00m, z=5.00m
Rotation: z=180.0° C0=0.0° C90=0.0°

System power (total): 19.4kW
-variable distances-

Nr. Pos. X[m] Powerlevel ControlgrS1 S2 S3 S4 S5 S6 Int.1
1 6.00 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
2 6.93 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
3 7.86 175W /21kim 1 100% 50% 50% 50% 0% 0% 0%
4 8.79 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
5 9.72 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
6 10.65 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
7 11.58 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
8 1251 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
9 13.44 175W/ 21kim 1 100% 50% 50% 50% 0% 0% 0%
10 14.37 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
11 15.30 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
12 16.23  175W/ 21kim 1 100% 50% 50% 50% 0% 0% 0%
13 1716  175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
14 18.09 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
15 19.02 175W/ 21kim 1 100% 50% 50% 50% 0% 0% 0%
16 19.95 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
17 20.88 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
18 21.81 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
19 2274 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
20 2405 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
21 2460 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
22 2553 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
23 26.46 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
24 27.39 175W/ 21kim 1 100% 50% 50% 50% 0% 0% 0%
25 28.32 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
26 2925 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
27 30.18 175W /21kim 1 100% 50% 50% 50% 0% 0% 0%
28 3111 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
29 32.04 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
30 32.97 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
31 33.90 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
32 34.83 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
33 35.76  175W / 21kim 1 100% 50% 50% 50% 0% 0% 0%
34 36.69 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
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Object : Praveshki Hanove Tunnel

Installation : Right Tube - West entrance 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.1 Description, Praveshki Hanove - Right Tube - West entrance

2.1.2 Luminaire list

35 3762 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
36 3855 176W/21kim 1 100% 50% 50% 50% 0% 0% 0%
37 3948 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
38 4041 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
39 4134 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
40 4260 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
41 4320 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
42 4413 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
43 45.06 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
44 4599 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
45 46.92 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
46 4785 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
47 48.78 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
48 49.71 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
49 50.64 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
50 51.57 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
51 5250 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
52 53.43 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
53 5436 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
54 56.29 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
55 56.24 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
56 57.20 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
57 58.17 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
58 59.16 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
59 5990 176W/21kim 2  100% 100% 50% 50% 50% 0% 0%
60 61.16 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
61 62.18 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
62 63.21 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
63 64.25 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
64 65.31 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
65 66.39 176W/21kim 2  100% 100% 50% 50% 50% 0% 0%
66 67.48 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
67 68.59 176W/21kim 3  100% 100% 100% 50% 50% 50% 0%
68 69.71 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
69 70.85 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
70 72.02 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
71 73.20 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
72 7440 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
73 7562 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
74 76.87 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
75 7814 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
76 79.70  175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
77 80.76 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
78 8211 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
79 83.50 176W/21kim 3  100% 100% 100% 50% 50% 50% 0%
80 8491 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
81 86.37 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
82 87.86 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
83 89.40 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
84 90.98 176W/21kim 1 100% 50% 50% 50% 0% 0% 0%
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Object
Installation
Project number
Date

: 04.12.2019

: Praveshki Hanove Tunnel
: Right Tube - West entrance
. TU_Lighting 06121

TTUNGSRAM

2.1 Description, Praveshki Hanove - Right Tube - West entrance

2.1.2 Luminaire list

85 92.62
86 94.31
87 96.06
88 98.50
89 99.79
90 101.78
91 103.88
92 106.11
93 108.42
94 110.93
95 113.66
96 116.66
97 119.95
98 123.57
99 125.61
100 127.72
101 129.94
102 132.29
103 135.50
104 137.42
105 140.23
106 143.22
107 146.42
108 149.83
109 154.00
110 157.45
111 161.71
112 166.32
113 170.50
114 176.85
115 182.85
116 188.85
117 194.85
118 200.85
119 206.85
120 216.53
121 228.01
122 240.01
123 252.01
Interior
LDC in use

175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm

S A A A AN 2NN 2NN OAANW AN W_,AENO_,ANO AN AN -_ANW-ADNW

100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 50%
100% 50% 50%
100% 100% 50%
100% 50% 50%
100% 100% 50%
100% 50% 50%
100% 100% 50%
100% 50% 50%
100% 50% 50%
100% 50% 50%
100% 50% 50%
100% 50% 50%

TUNGSRAM OPERATIONS

50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%

50%
50%
0%
50%
50%
0%
50%
50%
0%
50%
50%
0%
50%
50%
0%
50%
50%
0%
50%
50%
0%
50%
50%
0%
50%
50%
0%
50%
0%
50%
0%
50%
0%
50%
0%
0%
0%
0%
0%

50%
0%
0%

50%
0%
0%

50%
0%
0%

50%
0%
0%

50%
0%
0%

50%
0%
0%

50%
0%
0%

50%
0%
0%

50%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
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Object : Praveshki Hanove Tunnel

Installation : Right Tube - West entrance 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.1 Description, Praveshki Hanove - Right Tube - West entrance

2.1.2 Luminaire list

2 Order No. : TLBT/4/F/B/91/40/
- Luminaire name : TLBt LED B 91W 4000K
Equipment ;1 x GEN4 LED 351C 91 W/ 10660 Im

Maintenance factor: 0.80

Row of luminaires: Interior (1.1)

Number of luminaires: 48

Basic position: x=5.00m y=0.50m, z=5.00m
Rotation: z=0.0° C0=0.0° C90=0.0°

System power (total): 4.4kW (0.89 km)
Constant distance: 18.50m
Flicker frequency (v=80 km/h): 1.2 Hz

Nr. Pos. X[m] Powerlevel ControlgrS1 S2 S3 S4 S5 S6 Int.1
1 500 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
2 2350 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
3 42.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
4 60.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
5 79.00 91W/10.66klm 4  100% 100% 100% 100% 100% 100% 100%
6 97.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
7 116.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
8 13450 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
9 153.00 91W/10.66klim 4  100% 100% 100% 100% 100% 100% 100%

10 17150 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

11 190.00 91W/10.66klm 4  100% 100% 100% 100% 100% 100% 100%

12 208.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

13 227.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

14 24550 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

15 264.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

16 28250 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

17 301.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

18 319.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

19 338.00 91W/10.66klm 4  100% 100% 100% 100% 100% 100% 100%

20 356.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

21 375.00 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%

22 393.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

23 41200 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

24 430.50 91W/10.66klm 4  100% 100% 100% 100% 100% 100% 100%

25  449.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

26 467.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

27  486.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

28 504.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

29 523.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

30 54150 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

31 560.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
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Object : Praveshki Hanove Tunnel

Installation : Right Tube - West entrance 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.1 Description, Praveshki Hanove - Right Tube - West entrance

2.1.2 Luminaire list

32 578,50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
33 597.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
34 61550 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
35 634.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
36 65250 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
37 671.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
38 689.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
39 708.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
40 72650 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%
41 745.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
42  763.50 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%
43 782.00 91W/10.66klm 4  100% 100% 100% 100% 100% 100% 100%
44  800.50 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%
45 819.00 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%
46 83750 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%
47  856.00 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%
48 87450 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%

Row of luminaires: Interior (2.1)
Number of luminaires: 48

Basic position: x=5.00m y=8.00m, z=5.00m

Rotation: z=180.0° C0=0.0° C90=0.0°

System power (total): 4.4kW (0.89 km)
Constant distance: 18.50m
Flicker frequency (v=80 km/h): 1.2 Hz

Nr. Pos. X[m] Powerlevel ControlgrS1 S2 S3 S4 S5 S6 Int.1
1 500 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
2 2350 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
3 42.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
4 60.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
5 79.00 91W/10.66klm 4  100% 100% 100% 100% 100% 100% 100%
6 97.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
7 116.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
8 13450 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
9 153.00 91W/10.66klim 4  100% 100% 100% 100% 100% 100% 100%

10 17150 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

11 190.00 91W/10.66klim 4  100% 100% 100% 100% 100% 100% 100%

12 208.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

13 227.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

14 24550 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

15 264.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

16 28250 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

17 301.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

18 319.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

19 338.00 91W/10.66klm 4  100% 100% 100% 100% 100% 100% 100%

20 356.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

21 375.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

22 393.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

23 41200 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

24 430.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

25  449.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

26 467.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
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Object : Praveshki Hanove Tunnel

Installation : Right Tube - West entrance 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.1 Description, Praveshki Hanove - Right Tube - West entrance

2.1.2 Luminaire list

27  486.00
28  504.50
29  523.00
30  541.50
31 560.00
32  578.50
33  597.00
34 615.50
35 634.00
36  652.50
37  671.00
38  689.50
39 708.00
40  726.50
41 745.00
42  763.50
43  782.00
44  800.50
45  819.00
46  837.50
47  856.00
48  874.50

91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm
91W /10.66kIm

B i i i T i i e o T i Sl e S S S S S S

100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100%
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Object . Praveshki Hanove Tunnel 1[' U N G s RA M

Installation : Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

2.1 Description, Praveshki Hanove - Right Tube - West entrance

2.1.3 Floor plan
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Object : Praveshki Hanove Tunnel 1[' U N G s RA M

Installation : Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

2.1 Description, Praveshki Hanove - Right Tube - West entrance
2.1.4 3D view, View 1
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Object . Praveshki Hanove Tunnel 1[' U N G S RA M

Installation : Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

2 Praveshki Hanove - Right Tube - West entrance

2.2 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.2.1 Result overview, S1: 100%

Regulating step: S1: 100%

Adaptation
1: 100%
2: 100%
3: 100%
Interior
4: 100%

Entrance, Threshold zone (constant)

Measuring range: 17.16 m - 32.97 m Points: nx=7,ny=6,nz=3

Observer (starting point coordinate) : x = -42.84 m; z = 1.50 m dx = 61.13 m (fix)
y=2.12m y =6.37 m

Roadway (R3, g0 = 0.07)

Wall left (diffus 50%)

Wall right (diffus 50%)

Interior, Interior zone

Measuring range: 541.50 m - 560.00 m Points: nx=7,ny=6,nz=3

Observer (starting point coordinate) : x = 481.50 m; z = 1.50 m dx = 61.32 m (fix)
y=2.12m y =6.37 m

Roadway (R3, g0 = 0.07)

Wall left (diffus 50%)

Wall right (diffus 50%)
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Object . Praveshki Hanove Tunnel 1[' U N G S RA M

Installation : Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

2 Praveshki Hanove - Right Tube - West entrance

2.2 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.2.1 Result overview, S1: 100%

Adaptation, Threshold and transition zone

Measuring range: -0.91 m - 886.71 m Points: nx =393, ny=6,nz=3

Observer (starting point coordinate) : x = -85.71 m; z = 1.50 m dx = 85.93 m (moving)
y=2.12m y =6.37 m

Roadway (R3, g0 = 0.07)

Wall left (diffus 50%)

Wall right (diffus 50%)

Interior

Measuring range: 541.50 m - 560.00 m Points: nx=7,ny=6,nz=3

Observer (starting point coordinate) : x = 481.50 m; z = 1.50 m dx = 61.32 m (fix)
y=2.12m y =6.37 m

Roadway (R3, g0 = 0.07)

Wall left (diffus 50%)

Wall right (diffus 50%)

Tungsram Group
77 Vaci ut, Budapest, H-1044
Praveshki Hanove - Right Tube - West entrance TU v1.rdf Page 18/41



Object : Praveshki Hanove Tunnel 1[' U N G s RA M

Installation : Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

2.2 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.2.2 Evolution, Adaptation (L), S1: 100%, Obs. 1

[cd/m?] [%]
240100+

90—
80—
70—
60—
50—
96 40+
30—
20

10+
12

\ \ \ T T T T 1
180 200 220 240 260 2[m]

Observer location 1 :x=-85.7,y=212,z=1.5 (dx = 85.93)
Evaluation of L on whole width of road

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Object : Praveshki Hanove Tunnel 1[' U N G s RA M

Installation : Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

2.2 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.2.3 Evolution, Adaptation (L), S1: 100%, Obs. 2

[cd/m?] [%]
240100+

90—
80—
70—
60—
50—
96 40+
30—
20

10+
12

\ \ \ T T T T 1
180 200 220 240 260 2[m]

Observer location 2 :x=-85.7,y=6.37,z= 1.5 (dx = 85.93)
Evaluation of L on whole width of road

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Object . Praveshki Hanove Tunnel 1[' U N G S RA M

Installation : Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

2 Praveshki Hanove - Right Tube - West entrance

2.3 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.3.1 Table, Entrance (L), S1: 100%, Obs. 1

[l 210 214 218 221 223 226 228
7.78 4 1 T T T T T T
6.37 2&5 2&8 [2§9] [2§9] 2§8 2§6 2§5

226 229 231 232 231 231 230
4951 T T T T T T
354 (235) 2g9 242 214 214 214 244
228 231 234 235 235 235 235
212 4 % T T T T T T
251 253 256 258 258 258 258
0.71 - T T T T T T T
[ I I I I I !

18.29 20.55 22.81 25.07 27.32 29.58 31.84 [
Observer location 1 :x=-428,y=212,z=1.5(dx =61.13)
Average luminance Lav : 240 cd/m?

Minimum luminance Lmin : 205 cd/m?
Overall uniformity Uo Lmin/Lm :0.85
Longitudinal uniformity Ul Limin/LImax :0.97

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Object . Praveshki Hanove Tunnel 1[' U N G S RA M

Installation : Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

2.3 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.3.2 Table, Entrance (E), S1: 100%

[m] (2640) 2710 2780 2810 2770 2750 2740
7.78 4" T T T o T T
3380 3460 3550 3570 3550 3510 3510
6.37 1 " - - T T T -
4020 4130 4210 [4250] 4210 4190 4170
495 4 " T T T & T T
4010 4120 4200 4240 4210 4180 4160
3.54 4 "+ - = e - T -
| 3370 3460 3550 3560 3540 3510 3500
212 e T - - T T =
2650 2720 2790 2820 2780 2760 2750
0.71 - == T T T T T T
[ [ [ [ [ [ |
18.29 20.55 22.81 25.07 27.32 29.58 31.84 I
llluminance [Ix]

Height of the reference plane

:0.00 m
Average illuminance Eav 13470 Ix
Minimum illuminance Emin 12640 Ix
Maximum illuminance Emax 14250 Ix
Uniformity Uo min/average :1:1.32(0.76)
Diversity Ud min/max :1:1.61 (0.62)

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Object . Praveshki Hanove Tunnel 1[' U N G S RA M

Installation : Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

2.3 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.3.3 Table, Entrance (Ev, West (270°)), S1: 100%

1260 1370 1460 1550 1600 1630 1630
. T T T T T T T
637 | 1640 1780 1890 1990 2080 2100 2120
. T T T T T T T
4o | 1980 2150 2270 2400 2490 2530 [2540]
. T T T T T T T
a5 | 1970 2140 2270 2400 2490 2530 [2540]
. T T T T T T T
) 1p | 1640 1780 1890 1990 2070 2100 2120
. T T T T T T T
071 (1250) 1370 1450 1550 1600 1620 1630
. T T T T T T T
[ [ [ [ [ [ |
18.29 20.55 2281 25.07 27.32 29.58 31.84

[1

Vertical illuminance
Height of the reference plane

:0.10m
from direction - West (270°)
Average illuminance Eav 11930 Ix
Minimum illuminance Emin 11250 Ix
Maximum illuminance Emax 12540 Ix
Uniformity Uo min/average :1:1.54 (0.65)
Diversity Ud min/max :1:2.03 (0.49)

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Object : Praveshki Hanove Tunnel 1[' U N G s RA M

Installation : Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

2.3 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.3.4 Table, Entrance (TI), S1: 100%, Obs. 1

[m]
212 -
[ I I I I I !
7.53 9.79 12.05 14.31 16.57 18.83 21.09 [m]
Observer location 1 :x=7.54,y=2.12,z=0 (dx = 0.00)
Threshold increment TI :5.88 %

Tungsram Group
77 Vaci ut, Budapest, H-1044
Praveshki Hanove - Right Tube - West entrance TU v1.rdf Page 24/41



Object . Praveshki Hanove Tunnel 1[' U N G S RA M

Installation : Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

2.3 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.3.5 Table, Entrance (L), S1: 100%, Obs. 2

[l 252 255 258 259 259 260 259

7.78 4 7 T T T T T T

228 232 235 235 236 236 236

6.37 T T T T T T T

4.95 - (ZQS) 2&9 242 244 244 244 244

226 229 231 232 231 231 230

3.54 - T T T T T T T

| 284 287 [289] 288 288 286 285

212 T T T T T T T

208 212 217 220 222 224 226

0.71 - T T T T T T T
[ I I I I I !

18.29 20.55 22.81 25.07 27.32 29.58 31.84 [
Observer location 2 :x=-428,y=6.37,z=1.5 (dx = 61.13)
Average luminance Lav : 240 cd/m?

Minimum luminance Lmin : 205 cd/m?
Overall uniformity Uo Lmin/Lm :0.86
Longitudinal uniformity Ul Limin/LImax :0.97

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Object : Praveshki Hanove Tunnel 1[' U N G s RA M

Installation : Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

2.3 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.3.6 Table, Entrance (TI), S1: 100%, Obs. 2

[m]
6.37 -
[ I I I I I !
7.53 9.79 12.05 14.31 16.57 18.83 21.09 [m]
Observer location 2 :x=7.54,y=6.37,z=0 (dx = 0.00)
Threshold increment TI :5.88 %

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Object . Praveshki Hanove Tunnel 1[' U N G S RA M

Installation : Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

2.3 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.3.7 Table, Entrance (KG), S1: 100%, Obs. 2

[m]i [0.2] 0.19 0.18 0.17 0.16 0.16 0.16
7.78 RN T T T T T T
0.14 0.13 0.12 0.12 0.11 0.11 0.11
6.37 T T T T T T T
4.95 OT‘I OT1 0&9 OQQ OQQ (OQS) (OQS)
1 0.1 0.11 0.1 0.1 0.09 0.09 0.09
| 047 0.16 0.15 0.14 0.14 0.14 0.13
212 T T T T T T T
0.17 0.16 0.15 0.14 0.14 0.14 0.14
0.71 - T T T T T T T
[ I I I I I !
18.29 20.55 22.81 25.07 27.32 29.58 31.84 [
Observer location 2 :x=-60,y=6.37,z=1.5
Average contrast revealing coefficient Lr/Ev (av) :0.13
Minimum contrast revealing coefficient Lr/Ev (min)  :0.084

qc: The backward reflecion of the road was calculated.

Tungsram Group
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Object : Praveshki Hanove Tunnel

Installation : Right Tube - West entrance 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.3 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.3.8 Table, Entrance (E), Wall right, S1: 100%

[m] 1090 1120 1150 [1170] 1130 1130 1120
1.67 - T T e T T -
891 914 940 953 936 927 925
1.00 T T T T T T T
033 (6%0) 798 7;8 7$8 7$0 7%7 7%5
[ I I I I I |
18.29 20.55 22.81 25.07 27.32 29.58 31.84 I
llluminance [Ix]
Average illuminance Eav 1926 Ix
Minimum illuminance Emin 1690 Ix
Maximum illuminance Emax 11170 Ix
Uniformity Uo min/average :1:1.34 (0.74)
Diversity Ud min/max :1:1.7 (0.59)

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Object . P hki H T I
Insjtzﬁation : raveshki Hanove Tunne I][l U N G S RA M

: Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

2.3 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.3.9 Table, Entrance (L), Wall right, S1: 100%, Obs. 1

[mi 174 178 183 [187] 181 180 178

1.67 N e . T T T T

142 145 150 152 149 148 147

1.00 T T T T T B B

0.33 (1%0) 143 146 147 146 146 145
[ I I I I I !

18.29 20.55 22.81 25.07 27.32 29.58 31.84 [
Observer location 1 :x=-428,y=212,z=1.5(dx =61.13)
Average luminance Lav : 147 cd/m?

Minimum luminance Lmin : 110 cd/m?
Overall uniformity Uo Lmin/Lm :0.74
Longitudinal uniformity Ul Limin/LiImax : 0.93 (1.00m)

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Object : Praveshki Hanove Tunnel

Installation : Right Tube - West entrance 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.3 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.3.10 Table, Entrance (E), Wall left, S1: 100%

Ml 4000 1120 1150 [1180] 1140 1130 1120
1.67 T T T T T T T
904 928 953 965 949 940 937
1.00 T T T T T T T
0.33 (6_%8) 7_16 7_%6 7&?4 7$9 7j374 7_%3
\ T T T T T \
18.29 20.55 22.81 25.07 27.32 29.58 31.84

llluminance [Ix]

Average illuminance Eav 1933 Ix
Minimum illuminance Emin 1 698 Ix
Maximum illuminance Emax 11180 Ix
Uniformity Uo min/average :1:1.34 (0.75)
Diversity Ud min/max :1:1.69 (0.59)

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Object : Praveshki Hanove Tunnel

Installation : Right Tube - West entrance 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.3 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.3.11 Table, Entrance (L), Wall left, S1: 100%, Obs. 1

1[217] 174 178 183 [187] 181 179 178
. e e T T T e e
1.00 144 148 152 154 151 150 149
. T T T T T T T
0.33 (1 _lf 1) 1_1f4 1_1f7 148 148 147 147
[ I I I I I !
18.29 20.55 22.81 25.07 27.32 29.58 31.84

Observer location 1 :x=-428,y=212,z=1.5(dx =61.13)

Average luminance Lav : 149 cd/m?
Minimum luminance Lmin 2111 cd/m?
Overall uniformity Uo Lmin/Lm :0.75
Longitudinal uniformity Ul Limin/LiImax : 0.94 (1.00m)

Tungsram Group
77 Vaci ut, Budapest, H-1044
Page 31/41
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Object . Praveshki Hanove Tunnel 1[' U N G S RA M

Installation : Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

2 Praveshki Hanove - Right Tube - West entrance

2.4 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.4.1 Table, Interior (L), S1: 100%, Obs. 1

[l 5.79 5.25 5.9 5.33 5 5.43 6.24
7.78 4 T T BN T T T
6.37 [8%5] 744 7T1 6@2 645 6@9 7.91

7.06 5.73 5.05 4.89 5.17 6.18 6.96
4951 T T T T T
354 647 5%2 4@7 (4+4) 4TS 5¥2 6.58
6.62 5.68 5.45 5.32 5.21 6.02 6.69
212 4 T T T T T e
] 7.24 6.55 6.85 5.9 5.46 6 7.18
[ I I I I I !
542.82 545.46 548.11 550.75 553.39 556.04 558.68 [m]
Observer location 1 :x=481,y=2.12,z=1.5(dx = 61.32)
Average luminance Lav :6.05 cd/m?
Minimum luminance Lmin :4.4 cd/m?
Overall uniformity Uo Lmin/Lm :0.73
Longitudinal uniformity Ul Limin/LImax :0.78

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Object . P hki H T I
Insjtzﬁation : raveshki Hanove Tunne I][l U N G S RA M

: Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

2.4 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.4.2 Table, Interior (E), S1: 100%

[m]
e 2% 4@ 4w
149 85 54 47 54 85 149
6.37 T T T T T T T
4.95 [198] 1$1 6T6 5T6 6T6 141 [1?8]
354 [1g8] 141 Eﬁ 5T6 Eﬁ 141 [1$8]
149 85 53 47 53 85 149
212 4 —+ T T T T T T
ot 2 e w0 @ 0 e 122
[ I I I I I !
542.82 545.46 548.11 550.75 553.39 556.04 558.68 (m]
llluminance [Ix]
Height of the reference plane
:0.00 m
Average illuminance Eav 1 88 Ix
Minimum illuminance Emin 135 Ix
Maximum illuminance Emax 1 168 Ix
Uniformity Uo min/average :1:2.55(0.39)
Diversity Ud min/max :1:4.83 (0.21)

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Object . P hki H T I
Insjtzﬁation : raveshki Hanove Tunne I][l U N G S RA M

: Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

2.4 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.4.3 Table, Interior (Ev, West (270°)), S1: 100%

[m]
778 % o 44 38 35 (29) 33
72 79 60 51 44 37 37
6.37 | 12 79 60 51 44 37 37
495- 81 [103] 75 59 51 43 43
354 | 81 [103] 75 59 51 43 43
72 79 60 51 44 37 37
212 12 79 60 51 44 37 37
o W@ wm s ey
[ I I I I I |
54282 54546  548.11 550.75 ~ 553.39  556.04  558.68

[m]

Vertical illuminance
Height of the reference plane

:0.10m
from direction - West (270°)
Average illuminance Eav 154 Ix
Minimum illuminance Emin 129 Ix
Maximum illuminance Emax 2103 Ix
Uniformity Uo min/average :1:1.86 (0.54)
Diversity Ud min/max :1:3.54 (0.28)

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Object : Praveshki Hanove Tunnel 1[' U N G s RA M

Installation : Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

2.4 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.4.4 Table, Interior (TI), S1: 100%, Obs. 1

[m]
212 -
[ I I I I I !
531.88 534.52 537.16 539.80 542.45 545.09 547.73 [
Observer location 1 :x=532,y=2.12,z=0 (dx = 0.00)
Threshold increment TI :13.3 %

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Object . P hki H T I
Insjtzﬁation : raveshki Hanove Tunne I][l U N G S RA M

: Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

2.4 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.4.5 Table, Interior (L), S1: 100%, Obs. 2

7[;"8] 731 6.61 6.88 5.95 5.49 6.06 7.25
. T T T T T T T
637 | 667 5.71 5.48 5.32 5.24 6.05 6.73
. T T T T T T T
495 | 649 5.23 4.57 (4.4) 4.8 5.72 6.6
354 705 5.73 5.05 4.89 517 6.18 6.94
. T T T T T T T
010 | 182] 7.42 7.07 6.51 6.12 6.96 7.86
. T T T T T T T
071 57 5.19 5.86 5.28 4.97 5.37 6.16
. T T T T T T
[

- 1o

I I I I !
542.82 545.46 548.11 550.75 553.39 556.04 558.68

[m]
Observer location 2 :x=481,y=6.37,z=1.5 (dx = 61.32)
Average luminance Lav :6.05 cd/m?
Minimum luminance Lmin :4.4 cd/m?
Overall uniformity Uo Lmin/Lm :0.73
Longitudinal uniformity Ul Limin/LImax :0.78

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Object : Praveshki Hanove Tunnel 1[' U N G s RA M

Installation : Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

2.4 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.4.6 Table, Interior (TI), S1: 100%, Obs. 2

[m]
6.37 -
[ I I I I I !
531.88 534.52 537.16 539.80 542.45 545.09 547.73 [
Observer location 2 :x=532,y=6.37,z=0 (dx = 0.00)
Threshold increment TI :13.3 %

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Object : Praveshki Hanove Tunnel

Installation : Right Tube - West entrance 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.4 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.4.7 Table, Interior (E), Wall right, S1: 100%

Ml 158.3) 222 12.7 10.2 12.7 22.2 [58.3]
1.67 e = 5 e T = T
43.2 21.5 12.3 10.6 12.3 21.5 43.2
1.00 T T T T T T T
033 | 312 17.9 10.9 (9.2) 10.9 17.9 31.2
[ [ [ [ [ [ |
542.82 545.46 548.11 550.75 553.39 556.04 558.68

[m]

llluminance [Ix]

Average illuminance Eav :23.3 Ix
Minimum illuminance Emin 19.21x
Maximum illuminance Emax :568.3 Ix
Uniformity Uo min/average :1:2.54 (0.39)
Diversity Ud min/max :1:6.35 (0.16)

Tungsram Group
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Object . P hki H T I
Insjtzﬁation : raveshki Hanove Tunne I][l U N G S RA M

: Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

2.4 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.4.8 Table, Interior (L), Wall right, S1: 100%, Obs. 1

[mi [9.27] 3.54 2.03 1.62 2.03 3.54 [9.27]
1.67 T T T T T T T
6.87 3.42 1.95 1.69 1.95 3.42 6.88
1.00 T T T T T T T
4.97 2.84 1.73 (1.46) 1.73 2.84 4.97
[ I I I I I !
542.82 545.46 548.11 550.75 553.39 556.04 558.68 [m]
Observer location 1 :x=481,y=2.12,z=1.5(dx = 61.32)
Average luminance Lav :3.72 cd/m?
Minimum luminance Lmin :1.46 cd/m?
Overall uniformity Uo Lmin/Lm :0.39
Longitudinal uniformity Ul Limin/LiImax : 0.25 (1.00m)

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Object : Praveshki Hanove Tunnel

Installation : Right Tube - West entrance 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.4 Calculation results, Praveshki Hanove - Right Tube - West entrance
2.4.9 Table, Interior (E), Wall left, S1: 100%

[m]
167 [5_865] 2%.1 1%.7 1961 1%7 2%1 [5_8%5]
44 1 21.7 12.3 10.5 12.3 21.7 44 1
1.00 e T T T T T e
0.33 3157 1_861 1969 (9T2) 1%9 1%1 3#7
\ I I I I I \
542.82 545.46 548.11 550.75 553.39 556.04 558.68

[m]

llluminance [Ix]

Average illuminance Eav :23.51x
Minimum illuminance Emin 19.21x
Maximum illuminance Emax :568.5 Ix
Uniformity Uo min/average :1:2.56 (0.39)
Diversity Ud min/max :1:6.37 (0.16)

Tungsram Group
77 Vaci ut, Budapest, H-1044
Praveshki Hanove - Right Tube - West entrance TU v1.rdf Page 40/41



Object . P hki H T I
Insjtzﬁation : raveshki Hanove Tunne I][l U N G S RA M

: Right Tube - West entrance
Project number . TU_Lighting 06121
Date : 04.12.2019

2.4  Calculation results, Praveshki Hanove - Right Tube - West entrance
2.4.10 Table, Interior (L), Wall left, S1: 100%, Obs. 1

[m]
167 [9&1] 3@1 2&3 'ITG 2&2 3&1 [9§1]
7.02 3.46 1.96 1.68 1.96 3.46 7.02
1.00 T e T T T T T
0.33 5&5 2&8 113 (1¢6) 1£3 2@8 5&5
[ I I I I I !
542.82 545.46 548.11 550.75 553.39 556.04 558.68 [m]
Observer location 1 :x=481,y=2.12,z=1.5(dx = 61.32)
Average luminance Lav :3.74 cd/m?
Minimum luminance Lmin :1.46 cd/m?
Overall uniformity Uo Lmin/Lm :0.39
Longitudinal uniformity Ul Limin/LiImax : 0.24 (1.00m)
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TTUNGSRAM

Praveshki Hanove Tunnel

Installation : Left Tube

Project number : TU_Lighting 06121

Customer
Processed by : Tungsram Operations Kift.
Date : 04.12.2019

Project description:

Tunel Length:837 m

Tunel Heigth H:6.89 m

Tunel Width L:9.9 m

Tunel height Wall Hw:3 m

Left Sidewalk Width Ls:0.74 m / Left Sidewalk Height Hs:0.24 m

Right Sidewalk Width Ls:0.67 m / Right Sidewalk Height Hs:0.18 m

Carriageway Width Lc:8.49 m

Fixture arrangement:opposite on the walls

Fixture mounting height Hm:5 m

Number of Lanes nc:2

Traffic Flow:>1200/h

Traffic speed (v):80km/h

Stopping Distance (SD):100 m

Initial Threshold Luminance Lth0:210cd/m2

Interior Luminance (Lin):6cd/m2

k factor0.06

Exit Luminance (Lex):6cd/m2

Overal uniformity:20.4

Longitudinal uniformity:=0.7

Treshold Increment (T1):<15%

Surface Reflection Properties: Road: Surface type:RIIl / Reflection factor:q0 = 0.07
Maintenance factor:0.8

Wall reflection:0.5

The average luminance of the tunnel walls all over the tunnel’s length up to a height of 2m shall not be at least
equal to 60% of the average road surface luminance at the corresponding location.)

The following values are based on exact calculations on calibrated lamps, luminaires and their arrangement. In practice, gradual divergences
can occur.

Guarantee claims for luminaire data are excluded.

Relux and the luminaire manufacturers accept no liability for consequential damage and damage which is occasioned to the user or to third
parties.

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Object : Praveshki Hanove Tunnel 1[' U N G s RA M

Installation . Left Tube
Project number . TU_Lighting 06121
Date : 04.12.2019

1 Luminaire data

1.1 TUNGSRAM OPERATIONS, TMBt LED AB 175W 4000K (TMBT/4/F/AB/175/40/)

1.1.1 Data sheet

Manufacturer: TUNGSRAM OPERATIONS

TMBT/4/F/AB/175/40/ TMBt LED AB 175W 4000K

Luminaire data Equipped with
Luminaire efficiency : 100% Quantity

Luminaire efficacy ;120 Im/W Designation
Classification : A40 [100.0% 1T0.0% Colour

CIE Flux Codes : 497997100 100 Luminous flux

UGR 4H 8H : 35.0/<10.0 Colour reproduction
Power 175 W

Luminous flux ;21000 Im

Dimensions ;335 mm x 510 mm x 297 mm

1

GEN4 LED 351C
4000

21000 Im

70

Tungsram Group
77 Vaci ut, Budapest, H-1044
Praveshki Hanove - Left Tube TU v1.rdf
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Object : Praveshki Hanove Tunnel 1[' U N G s RA M

Installation . Left Tube
Project number . TU_Lighting 06121
Date : 04.12.2019

1 Luminaire data

1.2 TUNGSRAM OPERATIONS, TLBt LED B 91W 4000K (TLBT/4/F/B/91/40/)

1.2.1 Data sheet

Manufacturer: TUNGSRAM OPERATIONS

TLBT/4/F/B/91/40/ TLBt LED B 91W 4000K

Luminaire data Equipped with
Luminaire efficiency : 100% Quantity

Luminaire efficacy o 117.14 Im/W Designation
Classification : A40 [100.0% 1T0.0% Colour

CIE Flux Codes : 497997100 100 Luminous flux

UGR 4H 8H : 32.6/<10.0 Colour reproduction
Power 91w

Luminous flux : 10660 Im

Dimensions ;335 mm x 510 mm x 297 mm

1

GEN4 LED 351C
4000

10660 Im

70

Tungsram Group
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Object : Praveshki Hanove Tunnel
Installation . Left Tube

Project number . TU_Lighting 06121

Date : 04.12.2019

2 Praveshki Hanove - Left Tube

2.1 Description, Praveshki Hanove - Left Tube

2.1.1 Project data

Geometry tunnel
Length of the tunnel

Length of the tunnel (calculation model)

Height of the tunnel

Width of the carriageway
Number of lanes
Covering / material
Marginal strip right
Marginal strip left

Height of the wall (right)
Covering / material

Height of the wall (left)
Covering / material

Calculation specifications
Speed

Length of the threshold zone
Luminance threshold zone
Luminance interior zone

(

837 m
837 m
6.89 m

8.49m
: 2
: R3,q0=0.07
0.67 m
0.74m

3m
diffus 50%

3m
diffus 50%

80 km/h
100 m
210 cd/m?
6 cd/m?

TTUNGSRAM

Praveshki Hanove - Left Tube TU v1.rdf
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Object : Praveshki Hanove Tunnel
Installation . Left Tube

Project number . TU_Lighting 06121

Date : 04.12.2019

2 Praveshki Hanove - Left Tube

2.1 Description, Praveshki Hanove - Left Tube
2.1.1 Project data

LDC in use
TUNGSRAM OPERATIONS
1 Order No. : TMBT/4/F/AB/175/40/
Luminaire name : TMBt LED AB 175W 4000K
Equipment :1x GEN4 LED 351C 175 W /21000 Im
Maintenance factor. 0.80
2 Order No. : TLBT/4/F/B/91/40/
- Luminaire name : TLBt LED B 91W 4000K
Equipment :1x GEN4 LED 351C 91 W/ 10660 Im
Maintenance factor. 0.80
3 Order No. : TLBT/4/F/B/91/40/
- Luminaire name : TLBt LED B 91W 4000K
Equipment :1x GEN4 LED 351C 91 W/ 10660 Im

Maintenance factor. 0.80

MTUNGSRAM

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Obj - P hki H T I
ject : Lé?tv'?jbel anove Tunne I]r U N G s RAM

Installation
Project number . TU_Lighting 06121
Date : 04.12.2019

2.1 Description, Praveshki Hanove - Left Tube

2.1.2 Luminaire list

Adaptation
LDC in use
TUNGSRAM OPERATIONS
1 170  Order No. : TMBT/4/F/AB/175/40/
~ | Luminaire name :TMBtLED AB 175W 4000K
Equipment :1x GEN4 LED 351C 175 W /21000 Im
Maintenance factor: 0.80
3 46  Order No. : TLBT/4/F/B/91/40/
- Luminaire name : TLBt LED B 91W 4000K
Equipment :1x GEN4 LED 351C 91 W/ 10660 Im

Maintenance factor. 0.80

Row of luminaires: Adaptation (3.1)

Number of luminaires: 108 System power (total): 17.0kW
Basic position: x=6.00m y=0.50m, z=5.00m -variable distances-

Rotation: z=0.0° C0=0.0° C90=0.0°

Nr. Pos. X[m] Powerlevel ControlgrS1 S2 S3 S4 S5 S6 Int.1
6.00 175W/21kim 100% 100% 100% 50% 50% 50% 0%
7.06 175W /21kim 100% 100% 50% 50% 50% 0% 0%
8.12 175W/21kim 100% 50% 50% 50% 0% 0% 0%
9.18 175W/21kim 100% 100% 100% 50% 50% 50% 0%
10.24 175W/ 21kim 100% 100% 50% 50% 50% 0% 0%
11.30 175W/ 21kim 100% 50% 50% 50% 0% 0% 0%
12.36 175W/ 21kim 100% 100% 100% 50% 50% 50% 0%
13.42 175W/ 21kim 100% 100% 50% 50% 50% 0% 0%
14.48 175W/21kim 100% 50% 50% 50% 0% 0% 0%
15.54 175W / 21kim 100% 100% 100% 50% 50% 50% 0%
11 16.60 175W/21kim 100% 100% 50% 50% 50% 0% 0%
12 17.66 175W /21kim 100% 50% 50% 50% 0% 0% 0%
13 18.72  175W/ 21kim 100% 100% 100% 50% 50% 50% 0%
14 19.78 175W/ 21kim 100% 100% 50% 50% 50% 0% 0%

—_—
QUOWONOOOAAPRWN -

NW_NW_LNDNW_A2ANW-2ANW
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Object : Praveshki Hanove Tunnel

Installation . Left Tube 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.1 Description, Praveshki Hanove - Left Tube

2.1.2 Luminaire list

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

20.84
21.90
22.90
24.10
25.08
26.14
27.20
28.26
29.32
30.38
31.44
32.50
33.56
34.62
35.68
36.74
37.80
38.86
39.92
40.98
42.60
43.20
44.16
45.22
46.28
47.34
48.40
49.46
50.52
51.58
52.64
53.70
54.76
55.83
56.92
58.02
59.14
59.90
61.43
62.59
63.78
64.98
66.20
67.45
68.71
70.00
71.31
72.64
74.00
75.39

175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim
175W / 21kim

W=a2NW_L2NW_ALANOANW_ANW_AENW_ENWO_L,LENO AN AN AANW AN W AN WO_,ANO AN -ADNW -

100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%
100% 100% 50%
100% 50% 50%
100% 100% 100%

50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%
50%

0%
50%
50%

0%
50%
50%

0%
50%
50%

0%
50%
50%

0%
50%
50%

0%
50%
50%

0%
50%
50%

0%
50%
50%

0%
50%
50%

0%
50%
50%

0%
50%
50%

0%
50%
50%

0%
50%
50%

0%
50%
50%

0%
50%
50%

0%
50%
50%

0%
50%

0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%
0%
0%
50%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
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Object : Praveshki Hanove Tunnel

Installation . Left Tube 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.1 Description, Praveshki Hanove - Left Tube

2.1.2 Luminaire list

65 76.81 176W/21kim 2  100% 100% 50% 50% 50% 0% 0%
66 78.26 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
67 79.75 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
68 81.27 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
69 82.83 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
70 84.43 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
71 86.08 1756W/21kim 2  100% 100% 50% 50% 50% 0% 0%
72 87.78 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
73 89.54 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
74 91.36 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
75 93.25 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
76 95.21 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
77 96.80 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
78 9942 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
79 101.69 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
80 104.09 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
81 106.67 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
82 109.39 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
83 112.38 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
84 115.00 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
85 119.40 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
86 121.50 91W/10.66kim 2  100% 100% 50% 50% 50% 0% 0%
87 123.68 91W/10.66kim 1  100% 50% 50% 50% 0% 0% 0%
88 125.99 91W/10.66kim 3  100% 100% 100% 50% 50% 50% 0%
89 128.45 91W/10.66kim 2  100% 100% 50% 50% 50% 0% 0%
90 131.08 91W/10.66kim 1  100% 50% 50% 50% 0% 0% 0%
91 133.89 91W/10.66kim 3  100% 100% 100% 50% 50% 50% 0%
92 136.90 91W/10.66kim 2  100% 100% 50% 50% 50% 0% 0%
93 140.14 91W/10.66kim 1  100% 50% 50% 50% 0% 0% 0%
94 143.63 91W/10.66kim 3  100% 100% 100% 50% 50% 50% 0%
95 147.40 91W/10.66kim 2  100% 100% 50% 50% 50% 0% 0%
96 151.49 91W/10.66kim 1  100% 50% 50% 50% 0% 0% 0%
97 155.95 91W/10.66kim 2  100% 100% 50% 50% 50% 0% 0%
98 160.84 91W/10.66kim 1  100% 50% 50% 50% 0% 0% 0%
99 166.22 91W/10.66kim 2  100% 100% 50% 50% 50% 0% 0%
100 17219 91W/10.66kim 1  100% 50% 50% 50% 0% 0% 0%
101 178.19 91W/10.66kim 2  100% 100% 50% 50% 50% 0% 0%
102 184.19 91W/10.66kim 1  100% 50% 50% 50% 0% 0% 0%
103 191.00 91W/10.66kim 2  100% 100% 50% 50% 50% 0% 0%
104 196.19 91W/10.66kim 1  100% 50% 50% 50% 0% 0% 0%
105 206.19 91W/10.66kim 1  100% 50% 50% 50% 0% 0% 0%
106 218.19 91W/10.66kim 1  100% 50% 50% 50% 0% 0% 0%
107  230.19 91W/10.66kim 1  100% 50% 50% 50% 0% 0% 0%
108 24219 91W/10.66kim 1  100% 50% 50% 50% 0% 0% 0%
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Object : Praveshki Hanove Tunnel

Installation . Left Tube 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.1 Description, Praveshki Hanove - Left Tube

2.1.2 Luminaire list

Row of luminaires: Adaptation (4.1)
Number of luminaires: 108

Basic position: x=6.00m y=8.00m, z=5.00m
Rotation: z=180.0° C0=0.0° C90=0.0°

System power (total): 17.0kW
-variable distances-

Nr. Pos. X[m] Powerlevel ControlgrS1 S2 S3 S4 S5 S6 Int.1
1 6.00 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
2 7.06 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
3 8.12 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
4 9.18 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
5 10.24 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
6 11.30 175W/ 21kim 1 100% 50% 50% 50% 0% 0% 0%
7 1236 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
8 1342 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
9 14.48 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
10 15.54 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
11 16.60 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
12 17.66 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
13 18.72 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
14 19.78 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
15 20.84 175W /21kim 1 100% 50% 50% 50% 0% 0% 0%
16 2190 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
17 2290 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
18 2410 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
19 25.08 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
20 26.14 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
21 27.20 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
22 28.26 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
23 29.32 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
24 30.38 175W /21kim 1 100% 50% 50% 50% 0% 0% 0%
25 3144 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
26 3250 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
27 33.56 175W /21kim 1 100% 50% 50% 50% 0% 0% 0%
28 3462 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
29 35.68 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
30 36.74 175W /21kim 1 100% 50% 50% 50% 0% 0% 0%
31 37.80 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
32 38.86 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
33 39.92 175W /21kim 1 100% 50% 50% 50% 0% 0% 0%
34 4098 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
35 4260 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
36 43.20 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
37 4416 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
38 4522 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
39 46.28 175W /21kim 1 100% 50% 50% 50% 0% 0% 0%
40 4734 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
41 48.40 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
42 49.46 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
43 50.52 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
44 5158 175W/21kim 2 100% 100% 50% 50% 50% 0% 0%
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Object : Praveshki Hanove Tunnel

Installation . Left Tube 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.1 Description, Praveshki Hanove - Left Tube

2.1.2 Luminaire list

45 52.64 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
46 53.70 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
47 5476 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
48 56.83 176W/21kim 1 100% 50% 50% 50% 0% 0% 0%
49 56.92 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
50 58.02 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
51 59.14 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
52 5990 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
53 6143 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
54 62.59 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
55 63.78 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
56 64.98 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
57 66.20 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
58 67.45 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
59 68.71 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
60 70.00 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
61 7131 175W/21kim 3 100% 100% 100% 50% 50% 50% 0%
62 7264 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
63 7400 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
64 7539 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
65 76.81 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
66 7826 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
67 79.75 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
68 81.27 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
69 82.83 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
70 8443 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
71 86.08 1756W/21kim 2  100% 100% 50% 50% 50% 0% 0%
72 87.78 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
73 89.54 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
74 91.36 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
75 93.25 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
76 95.21 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
77 96.80 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
78 9942 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
79 101.69 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
80 104.09 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
81 106.67 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
82 109.39 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
83 112.38 175W/21kim 2  100% 100% 50% 50% 50% 0% 0%
84 115.00 175W/21kim 1 100% 50% 50% 50% 0% 0% 0%
85 119.40 175W/21kim 3  100% 100% 100% 50% 50% 50% 0%
86 121.50 91W/10.66kim 2  100% 100% 50% 50% 50% 0% 0%
87 123.68 91W/10.66kim 1  100% 50% 50% 50% 0% 0% 0%
88 125.99 91W/10.66kim 3  100% 100% 100% 50% 50% 50% 0%
89 128.45 91W/10.66kim 2  100% 100% 50% 50% 50% 0% 0%
90 131.08 91W/10.66kim 1  100% 50% 50% 50% 0% 0% 0%
91 133.89 91W/10.66kim 3  100% 100% 100% 50% 50% 50% 0%
92 136.90 91W/10.66kim 2  100% 100% 50% 50% 50% 0% 0%
93 140.14 91W/10.66kim 1  100% 50% 50% 50% 0% 0% 0%
94 143.63 91W/10.66kim 3  100% 100% 100% 50% 50% 50% 0%
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Object
Installation
Project number
Date

. Praveshki Hanove Tunnel

. Left Tube

. TU_Lighting 06121

: 04.12.2019

2.1 Description, Praveshki Hanove - Left Tube

2.1.2 Luminaire list

95 14740 91W/10.66kim 2 100% 100% 50% 50% 50% 0% 0%
96 15149 91W/10.66kim 1 100% 50% 50% 50% 0% 0% 0%
97 15595 91W/10.66kim 2 100% 100% 50% 50% 50% 0% 0%
98 160.84 91W/10.66kim 1 100% 50% 50% 50% 0% 0% 0%
99 166.22 91W/10.66kim 2  100% 100% 50% 50% 50% 0% 0%
100 17219  91W/10.66kim 1 100% 50% 50% 50% 0% 0% 0%
101 178.19 91W/10.66kim 2  100% 100% 50% 50% 50% 0% 0%
102 184.19 91W/10.66kim 1 100% 50% 50% 50% 0% 0% 0%
103 191.00 91W/10.66kim 2 100% 100% 50% 50% 50% 0% 0%
104 196.19 91W/10.66kim 1 100% 50% 50% 50% 0% 0% 0%
105 206.19 91W/10.66kim 1 100% 50% 50% 50% 0% 0% 0%
106 218.19 91W/10.66kim 1 100% 50% 50% 50% 0% 0% 0%
107 230.19 91W/10.66klm 1 100% 50% 50% 50% 0% 0% 0%
108 24219 91W/10.66kim 1 100% 50% 50% 50% 0% 0% 0%
Interior
LDC in use
TUNGSRAM OPERATIONS
2 Order No. : TLBT/4/F/B/91/40/
- Luminaire name : TLBt LED B 91W 4000K
Equipment :1x GEN4 LED 351C 91 W/ 10660 Im

Maintenance factor. 0.80

Row of luminaires: Interior (1.1)
Number of luminaires: 45

System power (total): 4.1kW (0.84 km)
Constant distance: 18.50m

Basic position: x=5.00m y=0.50m, z=5.00m

Rotation: z=0.0° C0=0.0° C90=0.0° Flicker frequency (v=80 km/h): 1.2 Hz

Nr. Pos. X[m] Powerlevel ControlgrS1 S2 S3 S4 S5 S6 Int.1
1 500 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
2 2350 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
3 42.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
4 60.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
5 79.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
6 97.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
7 116.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
8 13450 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
9 153.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

10 17150 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

11 190.00 91W/10.66klim 4  100% 100% 100% 100% 100% 100% 100%

12 208.50 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%

TTUNGSRAM

Praveshki Hanove - Left Tube TU v1.rdf

Tungsram Group
77 Vaci ut, Budapest, H-1044

Page 11/40



Object : Praveshki Hanove Tunnel

Installation . Left Tube 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.1 Description, Praveshki Hanove - Left Tube

2.1.2 Luminaire list

13 227.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
14 24550 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
15  264.00 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%
16 28250 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
17 301.00 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%
18  319.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
19  338.00 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%
20 356.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
21 375.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
22 393.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
23 41200 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
24 430.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
25 449.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
26 467.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
27  486.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
28 504.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
29  523.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
30 54150 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
31 560.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
32 578,50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
33 597.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
34 61550 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
35 634.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
36 65250 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
37 671.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
38 689.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
39 708.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
40 72650 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%
41 745.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
42  763.50 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%
43 782.00 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%
44  800.50 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%
45 819.00 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%

Row of luminaires: Interior (2.1)
Number of luminaires: 45

Basic position: x=5.00m y=8.00m, z=5.00m

Rotation: z=180.0° C0=0.0° C90=0.0°

System power (total): 4.1kW (0.84 km)
Constant distance: 18.50m
Flicker frequency (v=80 km/h): 1.2 Hz

Nr. Pos. X[m] Powerlevel ControlgrS1 S2 S3 S4 S5 S6 Int.1
1 500 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
2 2350 91W/10.66klm 4  100% 100% 100% 100% 100% 100% 100%
3 42.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
4 60.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
5 79.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
6 97.50 91W/10.66klm 4  100% 100% 100% 100% 100% 100% 100%
7 116.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
8 13450 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
9 153.00 91W/10.66klim 4  100% 100% 100% 100% 100% 100% 100%

10 17150 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%

Praveshki Hanove - Left Tube TU v1.rdf

Tungsram Group
77 Vaci ut, Budapest, H-1044

Page 12/40



Object : Praveshki Hanove Tunnel

Installation . Left Tube 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.1 Description, Praveshki Hanove - Left Tube

2.1.2 Luminaire list

11 190.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
12 208.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
13 227.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
14 24550 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
15  264.00 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%
16 28250 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
17  301.00 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%
18  319.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
19  338.00 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%
20 356.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
21 375.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
22 393,50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
23 41200 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
24 430.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
25 449.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
26 467.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
27  486.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
28 504.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
29  523.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
30 54150 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
31 560.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
32 578,50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
33 597.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
34 61550 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
35 634.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
36 65250 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
37 671.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
38 689.50 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
39 708.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
40 72650 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%
41 745.00 91W/10.66kim 4  100% 100% 100% 100% 100% 100% 100%
42  763.50 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%
43 782.00 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%
44  800.50 91W/10.66klm 4  100% 100% 100% 100% 100% 100% 100%
45 819.00 91W/10.66kilm 4  100% 100% 100% 100% 100% 100% 100%
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Obj . P hki H T I
ject : Lé?tv'?jbel anove Tunne 1[! U N G s RAM

Installation
Project number . TU_Lighting 06121
Date : 04.12.2019

2.1 Description, Praveshki Hanove - Left Tube

2.1.3 Floor plan

[m]
==

\ \ T \ T T \ T \ B
0 100 200 300 400 500 600 700 800 900 (m]

1:10000
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Object . P hki H T I
jec : L;?tv'?jbel anove Tunne 1ru NG s RAM

Installation
Project number . TU_Lighting 06121
Date : 04.12.2019

2.1 Description, Praveshki Hanove - Left Tube
2.1.4 3D view, View 1

Tungsram Group
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Object
Installation
Project number
Date

. Praveshki Hanove Tunnel

. Left Tube
. TU_Lighting 06121
: 04.12.2019

2 Praveshki Hanove - Left Tube

2.2 Calculation results, Praveshki Hanove - Left Tube

2.2.1 Result overview, S1: 100%

TTUNGSRAM

Regulating step: S1: 100%

Adaptation
1
2:
3.

Interior
4:

Entrance, Threshold zone (constant)

100%
100%
100%

100%

Measuring range: 17.66 m - 33.56 m Points:nx=7,ny=6,nz=3

Observer (starting point coordinate) :
y=2.12m

Roadway (R3, g0 = 0.07)

Wall left (diffus 50%)

Wall right (diffus 50%)

Interior, Interior zone
Measuring range: 504.50 m - 523.00 m Points: nx=7,ny=6,nz=3

Observer (starting point coordinate) : x = 444.50 m; z = 1.50 m dx = 61.32 m (fix)
y=2.12m

Roadway (R3, g0 = 0.07)

Wall left (diffus 50%)

Wall right (diffus 50%)

-42.34 m; z=1.50 m dx = 61.14 m (fix)

y =6.37 m

y =6.37 m
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Object . Praveshki Hanove Tunnel 1[' U N G S RA M

Installation . Left Tube
Project number . TU_Lighting 06121
Date : 04.12.2019

2 Praveshki Hanove - Left Tube

2.2 Calculation results, Praveshki Hanove - Left Tube
2.2.1 Result overview, S1: 100%

Adaptation, Threshold and transition zone

Measuring range: -0.51 m - 835.37 m Points: nx =368, ny =6, nz=3

Observer (starting point coordinate) : x = -85.31 m; z = 1.50 m dx = 85.93 m (moving)
y=2.12m y =6.37 m

Roadway (R3, g0 = 0.07)

Wall left (diffus 50%)

Wall right (diffus 50%)

Interior

Measuring range: 541.50 m - 560.00 m Points: nx=7,ny=6,nz=3

Observer (starting point coordinate) : x = 481.50 m; z = 1.50 m dx = 61.32 m (fix)
y=2.12m y =6.37 m

Roadway (R3, g0 = 0.07)

Wall left (diffus 50%)

Wall right (diffus 50%)

Tungsram Group
77 Vaci ut, Budapest, H-1044
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Obj - P hki H T I
ject : Lé?tv'?jbel anove Tunne I]r U N G s RAM

Installation
Project number . TU_Lighting 06121
Date : 04.12.2019

2.2 Calculation results, Praveshki Hanove - Left Tube
2.2.2 Evolution, Adaptation (L), S1: 100%, Obs. 1

[cd/m?] [%]
210100+

90—
80—
70
60—
50—
84 40
30—
20

10+
12

\ [T ] [T T T T
20 40 60 80 100 120 140 160 180 200 220 240 2€[m]

Observer location 1 :x=-85.3,y=212,z=1.5 (dx = 85.93)
Evaluation of L on whole width of road
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Obj - P hki H T I
ject : Lé?tv'?jbel anove Tunne I]r U N G s RAM

Installation
Project number . TU_Lighting 06121
Date : 04.12.2019

2.2 Calculation results, Praveshki Hanove - Left Tube
2.2.3 Evolution, Adaptation (L), S1: 100%, Obs. 2

[cd/m?] [%]
210100+

90—
80—
70
60—
50—
84 40
30—
20

10+
12

\ [T ] [T T T T
20 40 60 80 100 120 140 160 180 200 220 240 2€[m]

Observer location 2 :x=-85.3,y=6.37,z= 1.5 (dx = 85.93)
Evaluation of L on whole width of road
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Object : Praveshki Hanove Tunnel

Installation . Left Tube 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2 Praveshki Hanove - Left Tube

2.3 Calculation results, Praveshki Hanove - Left Tube
2.3.1 Table, Entrance (L), S1: 100%, Obs. 1

[l 185 189 192 194 196 199 201
7.78 4 T - T T T T T
6.37 - 2?2 [2§4] [2§4] [2g4] [2g4] 2g2 2§1

200 202 203 204 204 203 202
4951 = T T T T T T
354 (1§1) 1§5 1§7 1§8 1§8 1§8 1§8
201 205 206 206 207 207 207
212 4 T T T T T T
222 224 225 226 227 228 228
0.71 - T T T T T T T
[ I I I I I !

18.80 21.07 23.34 25.61 27.88 30.15 32.42 [m]
Observer location 1 :x=-423,y=212,z=1.5 (dx = 61.14)
Average luminance Lav : 211 cd/m?

Minimum luminance Lmin : 181 cd/m?
Overall uniformity Uo Lmin/Lm :0.86
Longitudinal uniformity Ul Limin/LImax :0.97
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Object : Praveshki Hanove Tunnel

Installation . Left Tube 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.3 Calculation results, Praveshki Hanove - Left Tube
2.3.2 Table, Entrance (E), S1: 100%

[m] (2340) 2420 2470 2450 2420 2410 2410
7.78 4\ T T T o T T
| 3000 3090 3150 3140 3100 3090 3080
6.37 - - - T T T -
| 3570 3670 3720 [3740] 3700 3670 3650
4.95 T T T ae o T T
| 3560 3670 3710 3730 3690 3660 3650
3.54 - e - - T T -
| 2990 3090 3140 3130 3090 3080 3070
212 = B T T T T e
2350 2430 2480 2460 2430 2430 2420
0.71 - == T T T T T T
[ [ [ [ [ [ |
18.80 21.07 23.34 25.61 27.88 30.15 32.42 I
llluminance [Ix]

Height of the reference plane

:0.00 m
Average illuminance Eav : 3060 Ix
Minimum illuminance Emin 12340 Ix
Maximum illuminance Emax 13740 Ix
Uniformity Uo min/average :1:1.31(0.77)
Diversity Ud min/max :1:1.59 (0.63)
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Object : Praveshki Hanove Tunnel

Installation . Left Tube 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.3 Calculation results, Praveshki Hanove - Left Tube
2.3.3 Table, Entrance (Ev, West (270°)), S1: 100%

7[r7ng ~ (1130) 1230 1310 1390 1420 1430 1440
. T - . - T T T
6.37 1470 1600 1700 1800 1840 1850 1860
. T T T T T T T
4.95 1780 1920 2040 2160 2220 2230 [2240]
. T - - T T T T
354 1770 1920 2030 2160 2210 2230 2230
. T - - T T T T
212 1470 1600 1700 1800 1830 1850 1860
. T T T T T T T
071 (1130) 1230 1310 1390 1420 1430 1430
. T - . - T T T
[ I I I I I !
18.80 21.07 23.34 25.61 27.88 30.15 32.42

[1

Vertical illuminance
Height of the reference plane

:0.10m
from direction - West (270°)
Average illuminance Eav 21720 Ix
Minimum illuminance Emin : 1130 Ix
Maximum illuminance Emax 12240 Ix
Uniformity Uo min/average :1:1.52 (0.66)
Diversity Ud min/max :1:1.98 (0.5)
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Obj - P hki H T I
ject : Lé?tv'?jbel anove Tunne I]r U N G s RAM

Installation
Project number . TU_Lighting 06121
Date : 04.12.2019

2.3 Calculation results, Praveshki Hanove - Left Tube
2.3.4 Table, Entrance (TI), S1: 100%, Obs. 1

[m]
212 -
[ I I I I I !
8.03 10.31 12.58 14.85 17.12 19.39 21.66 (m]
Observer location 1 :x=8.03,y=2.12,z=0 (dx = 0.00)
Threshold increment TI :5.97 %
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Object : Praveshki Hanove Tunnel

Installation . Left Tube 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.3 Calculation results, Praveshki Hanove - Left Tube
2.3.5 Table, Entrance (L), S1: 100%, Obs. 2

[l 223 225 226 227 228 229 229
7.78 4 T T T T T T T
202 205 206 207 207 208 207

6.37 T T T T T T T
4.95 - (1§2) 1&5 1&7 1§8 1§8 1§8 1§8
200 202 203 204 203 203 202

3.54 - T T T T T T T
212 2§1 2§3 [2§4] [2;4] 2§3 2§2 2§1
184 188 190 192 195 198 199

0.71 - T T T T T T T

[ I I I I I !

18.80 21.07 23.34 25.61 27.88 30.15 32.42 [m]
Observer location 2 :x=-423,y=6.37,z=1.5 (dx = 61.14)
Average luminance Lav : 211 cd/m?

Minimum luminance Lmin : 182 cd/m?
Overall uniformity Uo Lmin/Lm :0.86
Longitudinal uniformity Ul Limin/LImax :0.97
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Obj - P hki H T I
ject : Lé?tv'?jbel anove Tunne I]r U N G s RAM

Installation
Project number . TU_Lighting 06121
Date : 04.12.2019

2.3 Calculation results, Praveshki Hanove - Left Tube
2.3.6 Table, Entrance (TI), S1: 100%, Obs. 2

[m]
6.37 -
[ I I I I I !
8.03 10.31 12.58 14.85 17.12 19.39 21.66 (m]
Observer location 2 :x=8.03,y=6.37,z=0 (dx = 0.00)
Threshold increment TI :5.96 %
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Object . P hki H T |
jec : L;tv'?jbel anove Tunne IlrUNGSRAM

Installation
Project number . TU_Lighting 06121
Date : 04.12.2019

2.3 Calculation results, Praveshki Hanove - Left Tube
2.3.7 Table, Entrance (KG), S1: 100%, Obs. 2

[l [0.2] 0.18 0.17 0.16 0.16 0.16 0.16
7.78 4 "7 T T T T T T
0.14 0.13 0.12 0.12 0.11 0.11 0.11
6.37 T T T T T T T
4.95 OT‘I OT1 0&9 OQQ (OQS) (OQS) (OQS)
1 0.1 0.11 0.1 0.09 0.09 0.09 0.09
0.17 0.16 0.15 0.14 0.14 0.14 0.13
212 4 v T T T T T T
0.16 0.15 0.15 0.14 0.14 0.14 0.14
0.71 - T T T T T T T
[ I I I I I !
18.80 21.07 23.34 25.61 27.88 30.15 32.42 [
Observer location 2 :x=-60,y=6.37,z=1.5
Average contrast revealing coefficient Lr/Ev (av) :0.128
Minimum contrast revealing coefficient Lr/Ev (min)  :0.084

qc: The backward reflecion of the road was calculated.
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Object . Praveshki Hanove Tunnel 1[' U N G S RA M

Installation . Left Tube
Project number . TU_Lighting 06121
Date : 04.12.2019

2.3 Calculation results, Praveshki Hanove - Left Tube

2.3.8 Table, Entrance (E), Wall right, S1: 100%

[m] 962 1000 [1030] 1020 996 985 977
1.67 - - - T T T -
789 817 837 833 818 813 810
1.00 T T T T T T T
033 (6%0) 6%1 6¢7 6¢8 6¢0 6§8 6§4
[ I I I I I |
18.80 21.07 23.34 25.61 27.88 30.15 32.42 I
llluminance [Ix]
Average illuminance Eav 1816 Ix
Minimum illuminance Emin 1610 Ix
Maximum illuminance Emax 11030 Ix
Uniformity Uo min/average :1:1.34 (0.75)
Diversity Ud min/max :1:1.69 (0.59)

Praveshki Hanove - Left Tube TU v1.rdf

Tungsram Group
77 Vaci ut, Budapest, H-1044
Page 27/40



Object : Praveshki Hanove Tunnel

Installation . Left Tube 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.3 Calculation results, Praveshki Hanove - Left Tube
2.3.9 Table, Entrance (L), Wall right, S1: 100%, Obs. 1

[mi 153 159 [165] 163 158 157 156

1.67 T T T . T T T

126 130 133 133 130 129 129

1.00 T T T T T T T

0.33 (9T7) 1g0 1g3 1g3 1g2 1g1 1g1
[ I I I I I !

18.80 21.07 23.34 25.61 27.88 30.15 32.42 [m]
Observer location 1 :x=-423,y=212,z=1.5 (dx = 61.14)
Average luminance Lav : 130 cd/m?

Minimum luminance Lmin :97.2 cd/m?
Overall uniformity Uo Lmin/Lm :0.75
Longitudinal uniformity Ul Limin/LiImax : 0.94 (1.00m)
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Object . Praveshki Hanove Tunnel 1[' U N G S RA M

Installation . Left Tube
Project number . TU_Lighting 06121
Date : 04.12.2019

2.3 Calculation results, Praveshki Hanove - Left Tube

2.3.10 Table, Entrance (E), Wall left, S1: 100%

[m] 962 1000 [1040] 1030 996 986 976
1.67 - - T - T T -
798 828 849 846 829 824 819
1.00 T T T T T T T
(617) 639 655 655 648 644 640
[ I I I I I |
18.80 21.07 23.34 25.61 27.88 30.15 32.42 I
llluminance [Ix]
Average illuminance Eav 1 823 Ix
Minimum illuminance Emin 1617 Ix
Maximum illuminance Emax 11040 Ix
Uniformity Uo min/average :1:1.33(0.75)
Diversity Ud min/max :1:1.68 (0.6)

Praveshki Hanove - Left Tube TU v1.rdf
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Object : Praveshki Hanove Tunnel

Installation . Left Tube 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.3 Calculation results, Praveshki Hanove - Left Tube
2.3.11 Table, Entrance (L), Wall left, S1: 100%, Obs. 1

[mi 153 159 [165] 164 159 157 155

1.67 T T T . T T T

127 132 135 135 132 131 130

1.00 T T T T T En T

0.33 (9T8) 1g2 1g4 1g4 1g3 1g2 1g2
[ I I I I I !

18.80 21.07 23.34 25.61 27.88 30.15 32.42 [m]
Observer location 1 :x=-423,y=212,z=1.5 (dx = 61.14)
Average luminance Lav : 131 cd/m?

Minimum luminance Lmin : 98.3 cd/m?
Overall uniformity Uo Lmin/Lm :0.75
Longitudinal uniformity Ul Limin/LiImax : 0.94 (1.00m)

Tungsram Group
77 Vaci ut, Budapest, H-1044
Praveshki Hanove - Left Tube TU v1.rdf Page 30/40



Object . P hki H T |
jec : Lé?tv'?jbel anove Tunne IlrUNGSRAM

Installation
Project number . TU_Lighting 06121
Date : 04.12.2019

2 Praveshki Hanove - Left Tube

2.4 Calculation results, Praveshki Hanove - Left Tube
2.4.1 Table, Interior (L), S1: 100%, Obs. 1

[l 5.79 5.25 5.9 5.33 5 5.43 6.24
7.78 4 T T BN T T T
6.37 [8%5] 744 7T1 6@2 645 6@9 7.91

7.06 5.73 5.05 4.89 5.17 6.18 6.96
4951 T T T T T
354 647 5%2 4@7 (4+4) 4TS 5¥2 6.58
6.62 5.68 5.45 5.32 5.21 6.02 6.69
212 4 T T T T T e
] 7.24 6.55 6.85 5.9 5.46 6 7.18
[ I I I I I !
542.82 545.46 548.11 550.75 553.39 556.04 558.68 [m]
Observer location 1 :x=481,y=2.12,z=1.5(dx = 61.32)
Average luminance Lav :6.05 cd/m?
Minimum luminance Lmin :4.4 cd/m?
Overall uniformity Uo Lmin/Lm :0.73
Longitudinal uniformity Ul Limin/LImax :0.78
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Object : Praveshki Hanove Tunnel

Installation . Left Tube 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.4 Calculation results, Praveshki Hanove - Left Tube
2.4.2 Table, Interior (E), S1: 100%

[m]
e 2% 4@ 4w
149 85 54 47 54 85 149
6.37 T T T T T T T
4.95 [198] 141 6T6 5T6 6T6 141 [1?8]
354 [1g8] 141 Eﬁ 5T6 613 141 [1$8]
149 85 53 47 53 85 149
212 4 —+ T T T T T T
ot 2 e w0 @ 0 e 122
[ I I I I I !
542.82 545.46 548.11 550.75 553.39 556.04 558.68 (m]
llluminance [Ix]
Height of the reference plane
:0.00 m
Average illuminance Eav 1 88 Ix
Minimum illuminance Emin 135 Ix
Maximum illuminance Emax 1 168 Ix
Uniformity Uo min/average :1:2.55(0.39)
Diversity Ud min/max :1:4.83 (0.21)
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Object : Praveshki Hanove Tunnel

Installation . Left Tube 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.4 Calculation results, Praveshki Hanove - Left Tube
2.4.3 Table, Interior (Ev, West (270°)), S1: 100%

[m]
778 % o 44 38 35 (29) 33
72 79 60 51 44 37 37
6.37 | 12 79 60 51 44 37 37
495- 81 [103] 75 59 51 43 43
354 | 81 [103] 75 59 51 43 43
72 79 60 51 44 37 37
212 12 79 60 51 44 37 37
o W@ wm s ey
[ I I I I I |
54282 54546  548.11 550.75 ~ 553.39  556.04  558.68

[m]

Vertical illuminance
Height of the reference plane

:0.10m
from direction - West (270°)
Average illuminance Eav 154 Ix
Minimum illuminance Emin 129 Ix
Maximum illuminance Emax 2103 Ix
Uniformity Uo min/average :1:1.86 (0.54)
Diversity Ud min/max :1:3.54 (0.28)
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Obj - P hki H T I
ject : Lé?tv'?jbel anove Tunne I]r U N G s RAM

Installation
Project number . TU_Lighting 06121
Date : 04.12.2019

2.4 Calculation results, Praveshki Hanove - Left Tube
2.4.4 Table, Interior (TI), S1: 100%, Obs. 1

[m]
212 -
[ I I I I I !
531.88 534.52 537.16 539.80 542.45 545.09 547.73 [
Observer location 1 :x=532,y=2.12,z=0 (dx = 0.00)
Threshold increment TI :13.3 %
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Object : Praveshki Hanove Tunnel
Installation . Left Tube

Project number . TU_Lighting 06121

Date : 04.12.2019

TTUNGSRAM

2.4 Calculation results, Praveshki Hanove - Left Tube
2.4.5 Table, Interior (L), S1: 100%, Obs. 2

[l 7.31 6.61 6.88 5.95 5.49 6.06 7.25
7.78 4 T T T T T T T
| 6.67 5.71 5.48 5.32 5.24 6.05 6.73

4.95 - 6¢9 5%3 4&7 (4+4) @ 5¥2 6T6
7.05 5.73 5.05 4.89 5.17 6.18 6.94

3.54 - T T T T T T T
| [8.2] 742 7.07 6.51 6.12 6.96 7.86

212 BN T T T T T T
5.7 5.19 5.86 5.28 4.97 5.37 6.16

0.71 - T T T T T T T

[ I I I I I !

542.82 545.46 548.11 550.75 553.39 556.04 558.68 [m]
Observer location 2 :x=481,y=6.37,z=1.5 (dx = 61.32)
Average luminance Lav :6.05 cd/m?

Minimum luminance Lmin :4.4 cd/m?
Overall uniformity Uo Lmin/Lm :0.73
Longitudinal uniformity Ul Limin/LImax :0.78

Praveshki Hanove - Left Tube TU v1.rdf

Tungsram Group

77 Vaci ut, Budapest, H-1044

Page 35/40



Obj - P hki H T I
ject : Lé?tv'?jbel anove Tunne I]r U N G s RAM

Installation
Project number . TU_Lighting 06121
Date : 04.12.2019

2.4 Calculation results, Praveshki Hanove - Left Tube
2.4.6 Table, Interior (TI), S1: 100%, Obs. 2

[m]
6.37 -
[ I I I I I !
531.88 534.52 537.16 539.80 542.45 545.09 547.73 [
Observer location 2 :x=532,y=6.37,z=0 (dx = 0.00)
Threshold increment TI :13.3 %
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Object : Praveshki Hanove Tunnel

Installation . Left Tube 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.4 Calculation results, Praveshki Hanove - Left Tube
2.4.7 Table, Interior (E), Wall right, S1: 100%

Ml 158.3) 222 12.7 10.2 12.7 22.2 [58.3]
1.67 e = 5 e T = T
43.2 21.5 12.3 10.6 12.3 21.5 43.2
1.00 T T T T T T T
033 | 312 17.9 10.9 (9.2) 10.9 17.9 31.2
[ [ [ [ [ [ |
542.82 545.46 548.11 550.75 553.39 556.04 558.68

[m]

llluminance [Ix]

Average illuminance Eav :23.3 Ix
Minimum illuminance Emin 19.21x
Maximum illuminance Emax :568.3 Ix
Uniformity Uo min/average :1:2.54 (0.39)
Diversity Ud min/max :1:6.35 (0.16)
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Object : Praveshki Hanove Tunnel

Installation . Left Tube 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.4 Calculation results, Praveshki Hanove - Left Tube
2.4.8 Table, Interior (L), Wall right, S1: 100%, Obs. 1

[mi [9.27] 3.54 2.03 1.62 2.03 3.54 [9.27]
1.67 T T T T T T T
6.88 3.42 1.95 1.69 1.95 3.42 6.88
1.00 T T T T T T T
4.97 2.84 1.73 (1.46) 1.73 2.84 4.97
[ I I I I I !
542.82 545.46 548.11 550.75 553.39 556.04 558.68 [m]
Observer location 1 :x=481,y=2.12,z=1.5(dx = 61.32)
Average luminance Lav :3.72 cd/m?
Minimum luminance Lmin :1.46 cd/m?
Overall uniformity Uo Lmin/Lm :0.39
Longitudinal uniformity Ul Limin/LiImax : 0.25 (1.00m)
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Object : Praveshki Hanove Tunnel

Installation . Left Tube 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.4 Calculation results, Praveshki Hanove - Left Tube
2.4.9 Table, Interior (E), Wall left, S1: 100%

[m]
167 [5_865] 2%.1 1%.7 1961 1%7 2%1 [5_8%5]
44 1 21.7 12.3 10.5 12.3 21.7 44 1
1.00 e T T T T T e
0.33 3157 1_861 1969 (9T2) 1%9 1%1 3#7
\ I I I I I \
542.82 545.46 548.11 550.75 553.39 556.04 558.68

[m]

llluminance [Ix]

Average illuminance Eav :23.51x
Minimum illuminance Emin 19.21x
Maximum illuminance Emax :568.5 Ix
Uniformity Uo min/average :1:2.56 (0.39)
Diversity Ud min/max :1:6.37 (0.16)
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Object : Praveshki Hanove Tunnel

Installation . Left Tube 1r U N G S RA M
Project number . TU_Lighting 06121

Date : 04.12.2019

2.4  Calculation results, Praveshki Hanove - Left Tube
2.4.10 Table, Interior (L), Wall left, S1: 100%, Obs. 1

[m]
167 [9&1] 3@1 2&3 'ITG 2&2 3&1 [9§1]
7.02 3.46 1.96 1.68 1.96 3.46 7.02
1.00 T e T T T T T
0.33 5&5 2&8 113 (1¢6) 1£3 2@8 5&5
[ I I I I I !
542.82 545.46 548.11 550.75 553.39 556.04 558.68 [m]
Observer location 1 :x=481,y=2.12,z=1.5(dx = 61.32)
Average luminance Lav :3.74 cd/m?
Minimum luminance Lmin :1.46 cd/m?
Overall uniformity Uo Lmin/Lm :0.39
Longitudinal uniformity Ul Limin/LiImax : 0.24 (1.00m)
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