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1. MAPAAOXEZ - KANONIZMOI

Katd mn oovragn tng PEAETNG TNPNABNKAV OI avTiOTOIXOI KAVOVIOUOI yIa TNV €YKATACTACN Kal AEITOUPYIa aveAKUCTAPWY
TTPOCWTIWV KAl QopTiwv Kal €18IKOTEPA TIG ATTOoP-3899/253/d.9.2/02 "AveAKuoTrpeg, €ykaTdoTaon, AeiIToupyia,
ouvtipnon kai Ac@dhicia" (PEK 291/B/8-3-02) kai Amo@-®.9.2/32803/1308/97 "Kataokeury Kai Agiroupyia
AveAkuoTApwV" (PEK 815/B/11-9-97) kabwg kai Ta TpoTuTTa EAOT EN 81.1 " Kavoveg ac@AAEIag yia TNV KOTAOKEUN
Kal EYKATAOTACN GVEAKUCTAPWY TTPOCWTTWY Kal QOopTiwv".

2. KINHTHPIOZ MHXANIZMOZ

O kivntApIog pnxaviouég Ba trepIAaupavel nAekTpokivnTApa KatdAAnAo yia cuvdeon oe diktuo 380V/50Hz kai apiBuou
oTPOPWYV HIKpOTEPOU aTTd 1500 otp/min. O nAekTpokivnTApag Ba gival KATAAANAOG yia TNV TTPORAETTOPEVN XPAON
(MepBwpla oTnV 10XU Kal duvatoTnTa 120 elEewv avd wpa Xwpig Kivduvo utrepBéppavong). Katd tnv ekkivnon 1o
emipeupa dev Ba uttepPaivel 10 350% TOU PEUPATOG KAVOVIKNG AgIToupyiag. O xpOvog ekkivnong (MEXP! TNV KAVOVIKN
TaxutnTta) Ba cival TouhdyioTov 4 s.

O peiwtipag oTpowv Ba atroteAcital amd aréppova KoxAia atrd €1dikd xGAuBa pe em@aveiakr) okApuvon Kal
eANIKoEIO 060VTWTO TPOXO. H alvdean TOU NAEKTPOKIVATAPA HE TO MEIWTHPA TTPETTEI VA YiveTAl PE BIUEPH TUVOETHO aTTd
XUTOOI®NPO Xwpig TTapéuPacn eAAOTIKWY OAKTUAIWY, v N OAN KaTaokeun Ba TTPETTEl va gival EUKOAA €TTIBEWPACIUN.

To cuoTnua médNong Tou aveAKUoTApPa Ba AsiToupyei auTéuaTa OE TTEPITITWON BIAKOTTAG TNG TTAPOXNAS PEUMATOG
KIVIIOEWG 1 TOU PeUPATOGC OTA KUKAWHATA XeEIpIopoUu. To ouoTtnua TTédnong B8a amoteAeital amd 0o olayoveg
avegaptnTeg  PeTagU Toug. H emdveia TpIBRg Ba emmevdubei pe €1dikd uAikd. Ta TN Asitoupyia TG TTEdNG Ba
XpnoigotroinBei nAekTpopayvATNG 1 BondnTikdg NAEKTPOKIVNTAPAG XAWNAAG oTdBuNnG Bopufou. Oa utrdpxel Kal
XEIPOTPOXOG YIa TO AvOolya TwV olaydvwy Kal TNV Kivnon Tou BapoUAkou.

H Tpoxahia TpIBri¢ Ba civar amd xutooidnpo ApioTng TToidTnNTag PE QUAAKIa UTTOd0XNAG TWV CUPHOTOOXOIVWV
Katepyoaouéva e PEYAAN akpifela woTe va atTo@eUyeTal N aviICOTAXAS Kivnon CuppaTooxoivwy, n oAicdnon kai n
utrEPBOAIKA @Bopd TOUG.
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H eykatdoTaon Tou KivATnpiou punxaviopou Ba yivel o€ KAatdAANAn Baon atmé oTTAIcPEVO PTTETOV, EVW AVAPECO OTNV
Baon kai Tov pnxavioué 8a mapeuBAnBei avTidovnTikd UAIKO yia va PN JETaQEPOVTAl KPAdATHOi OTO KTipIO.

3. EZEONAIZMOZ ®PEATOZ

O eComAiouog @péatog Ba trepidapPBavel Tic eubuvTrpleg pdpdoug (0dnyoug), Ta cupuatéoyoliva avdptnong, To
avTifapo, To TTAAiCIO0 Kal TIG TTOPTEG BAAAUIOKOU Kal OpOdPwV.

O1 euBuvtnpiol papdol Ba xpnoipotroinBouv cav odnyoi yia Tnv Kivnon Tou BaAauiokou kai Tou avTifdpou. Oa eivai
KaTtaokeuaopéveg atrd €1dIKO XAAuBa dApioTng TroldTNTAG Kal Ba €Xouv evioxuuévn em@dveia oAioBnong. Oa
ouvdéovTal Pe €IBIKEG TTAAKEG, OQIKTHPEG KAl KOXAIEG auvdeong. H avapTtnon Twv odnywv Ba gival atmd Tavw pe €1dIKA
oTnNEIyHaTa Kal Ta KATW AaKpa Toug Ba ival eAelBepa va TTapaAapBAavouy TIG CUCTOAEG Kal OIOOTOAEG.

Ta ouppatéoxoiva avapTHoewg Tou BaAduou kai Tou avtifapou Ba eival TAG 18iag TToIdTATAG, dIAPETPOU KAl TUTTOU.
2Ta akpa Toug Ba yivetar oTeped Kal aoc@AARG OuykOAAnon woTte va egaa@alifeTal TTANPNG ouvévwon Twv
oupuaTdiwv. O1 KWwvol Twv AKpwYV Toug Ba gival OPoIOPOPQOI Kal Ta JAKN TWV CUPHATOOX0iIVWY TTPETTEI va €ival ioa o€
KaBe B¢éon Tou BaAapiokou kal Tou avrifapou. To avrifapo Ba Kiveital oTnv €1dIK dladpoury Tou PPEATOG Tou
aveAKUOTHPA N oTToia Ba TTpooTaATEUETAI e XAAUBBIVO TTAEYHA TTOU Ba UTTOPEl va agalpeital. @a KiveiTal o€ oTaBepoug
odnyoug dlaTouAg "T" pE evIoXUPEVN KAl TIPOCEKTIKA KATEPYAOMEVN ETTIQPAVEIQ OAIOBOoewS e Tn BorBeia TTediAwy Kal
TTapEUPUOPATWY YE auTOuaTtn AiTravan.

4. EZONAIZMOZ ©AAAMIZMOY

To mAdioio Tou BaAapiokou Ba eival KATaoKeUoopévo atrd paRdoug POoPPOOIBAPOU KATAAANAAG EVIOYXUPEVES Kal
OUYKOAANUEVEG WOTE VO TTAPOUCIACOUV OKAPWIO Kal va PNV UTTAPXEl KivOUVOg TTAPaNOpPwWong TNV TTEPITITWON
AeiToupyiag Tng d1GTagng ac@aleiag aToug odnyouc. To tAaioio Ba @épel ac@aAioTik didTagn aptdyng, cuoTnua
avAapTnong TwV CUPUATOCXOIVWY, EVW OTO TTAVW KAl OTO KATW PEPOG Tou Ba TotroBeTnBOUV 4 TTANPN TEDIAQ, ME
TTapePBUOPATA OAICBRCEWS TTAVW O0TOUG 0dNYyoUs. 2To KATW PEPOG Tou TTAaIciou Ba epapuocBei opBoywvio TTAAioI0
a1d PAPRdOUG HOPPOTIBrPOU PE KAAR cuyKOAANGN, TTdvw OTO O0TToi0 Ba cuvapuoAoynBei o BGAaPog Tou aveAKuoTAPA.

O1 eEwTepIKEG BUPEG TOU PPEATOG Ba avoiyouv TTPOG Ta £6W Kal Ba KATAOKEUAOTOUV aTTd QUAANA Aapuapivag avBekTIKA
OTIG KPOUOEIG KAl Ba oTEPEWBOUV e TTOAU 1I0XUPOUG HEVTECEDEG. Oa PEPOUV TIG ATTAITOUUEVES NAEKTPIKES ETTAPES KAl
ouoTnua TTPopavedAwoNng Pe NAEKTpOUayVATN 1] NAEKTPOKIVNTHPA.

To ddatredo Tou BaAapiokou Ba karaokeuacBei ammd Aapapiva DKP 1rdxoug 2 mm. MNMdavw og autd Ba oTepewBEi GUAAO
apiavTou. To eutTpdg dkpo Tou datrédou oTn BEan TnG €106d0u Ba KAAUTITETAI OTTO TTPOCTATEUTIKO YWVIAKS éAacua
a1rd okAnpd aloupivio. Ta TTAEUPIKG TolxwpaTa Tou BaAdpou Ba kataokeuaoBouv atrd Aapapiva DKP 1Tayxoug 2 mm
ME OITTAN avadiTTAwOon OTA CNPEIa EVWOEWG YIa evioxuon Kal eEao@AANIon TG aKAPYIaG.

H opo@r| Tou BaAapiokou Ba £xel avBpwTToBUpida n oTToia Ba avoiyel TTpog Ta EEw

Kal TTdvw, eVvw OTnV oTéyn Tou BaAduou Ba ToTroBeTnOcei TTpida 42 V kal JETOAAIKS TTPOCTATEUTIKO TTEPiIPPAYUA UYOoug
10 cm. @a uttdpxouv avoiyuaTta TTou Ba e¢ac@aAifouv Tov ETTAPKN agpiouo Tou BaAduou. To datredo Tou BaAduou Tou
avekAuaTrpa Ba gival kKivnTo kal Ba xpnoiuelel oav SIOKOTITNG 0 0TToiog Ba atrokAgiel va KivnBei 0 aveAKuoTApag e
EVTOAN a1Td £EW OTAV £XEI YOPTIO.

5. HAEKTPOAOIIKOZ EZOlMNAIZMOZ

O Tevikdg Mivakag KIVACEwG Ba TOTToBETNBEI OTO PUNXAVOOTACIO KOVTA OTnV €i0odo Kal Ba ouvodeleTal e OAa Ta
atrapaitnTa e€apTAuaTa. Oa diabéTel paxaipwTtd SIGKOTITN, TPEIG TUVTNKTIKEG AoPAAcles Bpadeiag THENG Kal AUTOPATO
OIaKOTITN TTPOCTACIAG YIO TOV KIVATHPA.

O Trivakag @wTiopyou Ba ToTToBeTnOei diTTAa oTOV [evikd MMivaka pe OAa Ta amapaitnTa €gaptipaTa. Oa Exel
peTaoxnuaTioth 220/42 yia Tov wTIOPO Tou BaAduou. O Trivakag xeipiopou Ba ToTmoBeTnBei o€ KAEIOTO PETAANIKS
KIBwTio kai Ba TrepidauBdavel 6Aa Ta amapaitnTa opyava. O diokog dlavoprg Twv oTdoewv Ba KiveiTal pe
ouppaTéoxoivo Kal aAucida kaTteuBeiav atrd Tov BdAapo. Ta xeipioThpia Ba éxouv TIG KATAANNAEG TTAPES KAl OAEG TIG
OTTAITOUMEVEG QUWTEIVEG EVOEIEEIG.

6. AIATAZEIZ AZOAAEIAZ
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To oUoTnua 1TEdnoNG Ba oTepewOei 0TO TTAGICIO WOTE KATA TNV TTEONCN VA ETTEVEPYEI GTOUG 0dNYyoUg TauTdxpova. To
oUoTNPa TNG CUOKEUAG apTTayng TTPETTEN va gival EAAOTIKNAG TTEdNONG Kal 0€ TTEPITITWaN Bpalong n XaAdpwong Tou
OuppaTéOXOIVOU A aKOUA KAl O€ TTEPITITWON UTTEPPAONG TOU ETTITPETITOU opiou TaxuTtnTag katd 40% Ba tpétrel va
MTTaivEl auTOpaTa o€ AsIToupyia.

O pubuioTAg Taxutntag Ba ToTToBeTNOEi TTAvw atmd Tov BAAaPO Kal Ba eTTevepyei oTo CUOTAPO APTTAYNG OTN
TTEPITITWAN TTOU N TaXUTNTa KABOdoU Tou BaAapiokou uTTEpPEi Ta EMITPETTOMEVA OpIa. Oa CUVOEETAI [E TO ATTAPAITATO
OuUpHaTOOXoIVO, TNV TPOXaAia TAoEWG Kal TO avTifapo oTo KATw AKPOo. 2To onueEio cuvdeonS TOU CUPUATOCYOIVOU
avdapTnong Ba TotToBeTNOEl DIAKOTTITNG TTOU Ba SIOKATITEI TO KUKAWUA XEIPIOPOU OTAV ETTEVEPYEI N CUCKEUN apTTAynG.

210 ouoThpaTta ac@alegiag Ba TTePIANEBEI cUOTNUA SIGKOTTITWY TEPUATWY Ol1adPOUAG TTou Ba BIAKOTITOUV TO peUa
KIVIioewg av 0 BaAapog uttepBei Ta akpaia dpia TNG dIadpopng Tou.

‘E€w a1md 10 @pedTio Ba ToTo0eTNOOUV dU0 NXNTIKEG CUOKEUEG yIa TO OHHa KIvOUVOU TOU QVTIOTOIXOU KOMBiou Tou
BaAdpou.

MNa 1 €§WTEPIKEG BUPEG Ba TOTTOBETNBOUV EIBIKEG ETTAPEG TTPOPAVOAAWOCEWG Ol OTToieG Ba kKabBioTouv aduvatn TNV
Kivnon Tou aveAkuoThpa e@v dev gival KAEIOTEG OAEG 01 eEWTEPIKEG BUpeg. ETTiong, Ba atrokAgiouv To dvolyua Bupag Tou
ppéartog 6Tav 0 Balapiokog Kiveital n dev PpiokeTal TTicw aTrd TNV BUpa.

AlaTragn eAéyxou uttepPOPTWONG Ba atrokAgiel TNV Kivnon Tou BaAauiokou oTtav UTTEPPOPTWOEi KaTa 5% TTEPICCOTEPO
TOU TTPORAETTOUEVOU Opiou.

270 KATW PEPOG TOU PPEATOC Ba TOTTOBETNOEI CUCTNUA KPOUCTHPWY ETTIKAONONG TOU BaAduUOU KAl TOU avTiapou, WoTE
N atmoppoéPnon evépyeiag atré To UCTANA VA ETTITPETTEI TO OTANATNHA TOu BaAapiokou pe ETIRPAdUVON MIKPOTEPN TNG
BapuTtnTag.

Méoa oto BaAapioko kai o€ gu@avég onueio Ba ToTToBeTNBEl TTIvakida TTou Ba avaypd@el TOV KOTOOKEUAOTH, TOV
apIBUO OEIPAGg TTAPAYWYNS KAl EYKATAOTAONG, TO TTPOBAETTONEVO QOPTIO, TO £TOG KATAOKEUAS KAl TOV ApIOPO aTéuwY,
oluQwva ue TV TTapdypago 15 Tou EAAnviKoU TTpotutrou EAOT.

7. EAEMX0Z - ¥YNTHPHZH
O €Aeyxog kai ol dokIPES TTapaAapnc Ba yivouv atmd appodia rpocwTtra (EAOT EN 81.1 rapdypagog 16.1).

O aveAkuoTipag Ba uttoKkeITal 0 TOKTIKO €AEYXO KOl OUVTAPNON ATTO £60UCIODOTNUEVO ATOUO, CUPQWVA HE TOUG
kavoviopoug (BA. 37/23.12.65 &pBpa 20, 26, EAOT EN 81.1 MNapdptnua E. a). OTToIe0dATTOTE YETATPOTTEG TTOU B
yivovTal JeTd TNV TTapddocn Tou aveAKUCTAPA TTPETTEI va JEAETWVTAI, aTTOPaCi{ovTal Kal kataokeudlovtal pévo atrd
apHOdIa TTPOCWTTA KAl VO avaypd@ovTal GTO TEXVIKO JEPOG TOU UNTPWOU N Tou @akéAou Tou aveAkuoThipa (EAOT EN
81.1 mapay. E.2).

Oa TTPETTEI UTTOXPEWTIKA va UTTAPXEI UNTPWO TTOU EVNMEPWVETAI CUVEXEIQ KAl Ba TTEPIEXEI TEXVIKA KOl XPOVOAOYIKA
oToIxEia yia OAeg TIG OlOdIKOOIEG TOTTOBETNONG N AVTIKATAOTAONG OToIXEiwv Tou avedkuoThpa. ( EAOT EN 81.1
TTapayp. 16.2.)

ANNQYEG ) TPOTTOTTOINCEIG 0€ G0 AVOPEPOVTAI TTAPATTAVW PTTOPOUV VA YiVOuV JOVO PETA aTTO THV YPATTTH £YKPION TOU
MEAETNTA.

O ZuvTrdgag
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1. EIZArQrH

H mmapoloa peAéTn £yive cupgwva pe EAOT, xpnoigotroiwvTag Ta akdAouBa Bonbruara:

a) EAAnviké Mpdrummo EAOT EN81 (Baoel rou EupwrraikouU lNpordrrou mou ekd660nke atic 26/06/85).
B) AveAkuoTtrhipeg MeAétn-YmoAoyiouoi, ®. Anuérmrouiou, ABnva 1990.

y) Texvika Eyxeipidia kai Znueiwoeic KLEEMANN.

2. MAPAAOXEXZ & KANONEZ YINMOAOIIZMQN

a) Mevikd Zroixeia AveAkuoThpa

EuBadov emipaveiag BaAdpou (F): lMNa Toug aveAKUOTAPEG aTopwy, O6tav Oev opileTal OIaPOPETIKA aTTd TOV MPEAETNTH,
uttoAoyieTal cUu@wva pe Tov Trivaka 1.2 Tou EAOT 81.1.

OvouaoTiké @opTio aveAkuoTApa (Q): Avdloya pe 1o €id0g Tou aveAKUGTHPA KAl £QOCoV dev opileTal DIAPOPETIKA ATTO TOV
MEAETNTH, uTTOAOYICETAI WG EEAG:

a) AVEAKUOTHPES aTOUWYV :

i) ApIBu6g atépwy < 20: Q = ( 75 x ApiBu6g Atéuwy ) (Kp)
i) Ap1Bu6g atdépwy > 20: Q = ( 500 x Eupaddv Emie. @alduou) (Kp)

B) AveAkuoripeg Noookoueiwv, Oxnuarwv, dopriwv
Or1 utroAoyiouoi mpokUrrouv BAael TOU TTAPAKATW TTIVAKA.

OvopaoTiko Méyiotn OvopaoTiKo Méyiotn
poprTio, WEPEAIUN poprTio, WEPEAIUN
Mada EM@AveIQ MéCa EM@AvEIQ
BaAduou BaAdGuou
kg m? kg m?
100 " 0,37 900 2,20
180 2 0,58 975 2,35
225 0,70 1000 2,40
300 0,90 1050 2,50
375 1,10 1125 2,65
400 1,17 1200 2,80
450 1,30 1250 2,90
525 1,45 1275 2,95
600 1,60 1350 3,10
630 1,66 1425 3,25
675 1,75 1500 3,40
750 1,90 1600 3,56
800 2,00 2000 4,20
825 2,05 2500 * 5,00
1) EAGxioTo yia aveAkuaTrpa 1 atéuou
2) EAGxI0TO yIia aveAKUOTHPA 2 aTOUWY
3) MNa gopria épa Twv 2500 kg TrpooTiBevTail 0,16 mZVIG K@&0Oe emitTAéov @opTio 100
kg.
MNa evoldueaa @opTia n eMIQAVEIQ TTPOCDIOPICETAI JE YPAUUIKT TTOPEUBOAR.

‘1510 Bapog BaAdpou: E@doov dev oploTei DIAQOPETIKA atrd Tov YEAETNTA uTToAOYileTal WG £ENG:
a) AveAkuarnpeg aréuwv: P =100 + ( 50 x ApiBuog Atouwy ) (Kp)

B) Norirroi AveAkuoThHpEG:
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i) Q<500Kp: P=100x(3 + Epypaddv Emie. @aidpou ) (Kp)

i) Q> 500 Kp: P=100x(3 +(1.25 x EuB. Eme. @aAduou)) (Kp)

B) Odnyoi

la TNV €TTIAOY 00NYWYV, APUOKOAUTITPWY Kal KOXAIWV YivovTal O TTApaKATW EAEYXOL:
1. 'EAeyXog Twv euBuvTrpIwVv paBdwy o€ EPEAKUCTUO:

Mpétrel 0 = mx(P+Q)/((A-2xdoxS)xNr/2) < oeTr. (N/mm2)

2. 'EAeYXOG TWV OPUOKAAUTITPWY O€ EPEAKUOUO:

Mpémel o = mx(PxQ)/((A1-2xdoxS1)xNr/2) < oem. (N/mm?)

3. 'EAeyxog Twv KOXAIwv ouvdeong o€ didTunon:

Mpémer T = mx(PxQ)/((Zxtx(dkxdk)/4)xNr/2) < 1eTm (N/mmz)

4.'EAeyxog Twv euBuvtrpiwv paBdwyv o€ Auyioud, Tav ol eubuvTrpieg pARdOI eival TTAKTWHEVEG OTOV TTUBPEVA TOU QPEATOG:
Mpémel ok = wxmx(P+Q)/(AxNr/2) < oetr (N/mmz)

A =Ikfi

w =f(A)

OT110U CGETT N PEYIOTN ETITPETTOUEVN TAON:

oem= 140 N/mm? yla St37

o= 170 N/mm? yia St44

o= 210 N/mm? yia St52

TETT N YEYIOTN EMITPETTOUEVN TAON dIATUNONG:

Temr= 100 N/mm? yia St37

Tem= 137 N/mm? yia St44

Tem= 180 N/mm? yla St52

M: CUVTEAEOTAG YIA TOV UTTOAOYIOUO TWV 0dNywv

m= 25y1a ouoKeur) apTrdyng akaplaiag TEdnong eKTOG eKEiVY PE KUAIVOPOUG
m= 15yi1a ouokeur apTrdyng akapiaiag mEdnong Ye KUAivOpoug

m= 10yIa GUOKEUN apTTdyNng TTPOOBEUTIKAG TTEdNONG PE KUAIVOpOUg

P: id10 Bapog Baiauou (Kp)

Q: ovouaoTIKO popTio (Kp)

A

dlatopur evog odnyou (mm2)

»

TTaX0G TTEAPATOG 00NnyoU (mm)
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Z apIBPOS KOXAIWV

dk:  OIGUETPOG OTEAEXOUG KOXAILV (Mmm)

do:  diIdueTpog otTrwv 0dnyou, do = dk + 1 (mm)

S1:  TAX0G apUOKAAUTITPAG (Mmm)

A1:  eykdpolia TOUr GPUOKAAUTITPAG (mmz)

Ik: MAKOG Auyliopou (mm)

i; akTiva adpdveiag odnyou (mm)

Y) ZuppaTtéoyoiva Avaptnong

MNa TNV emmAoyn dIAUETPOU CUPHATOOXOIVWY YIVETAI O TTAPAKATW EAEYXOG:
Mpémer v = CmxnxFg/(P+Q) > verr.

‘Otr0U VETT: EAAXIOTOG OUVTEAEOTNG AOQAAEIQG, PE TIMEG:
12 o¢ aveAkuoThpeG Pe 3 A TTEPIOCCOTEPA TUPUATOOXOIVA
16 o€ aveAKUOTAPEG e 2 ouppaTdoyoIva

12 o€ aveAKUCTAPEG PE TUUTTAVO

12 o€ aveAKUOTAPES e aAuaida avapTnong

Cm: oxéon avdptnong

n: apIBu6g aupuatdéoxoivwy EAENG

d: OIAUETPOG oUPHATOOXOIVWY €AENG (Mm)

Fg: &uvaun Bpadong cuppatéoyoivwy avdptnong BaAduou (Kp)
P: id10 Bapog Barauou (Kp)

Q: ovouaoTIKO popTio (Kp)

8) TpoxaAia TpiIBAg

lNa Tnv eTIAOYN dIaPETPoU TPOoXaAiag yivovTal Ol TTOPAKATW UTTOAOYIOUOI:

1. YTToAoyiopdg avtoxig o€ Tiean emi@paveiag (Trieon ouppatdéoyoIvVwV ETTI TWV AUACKWY) :

Mpétel p < pe. (N/mmz)

p = 9.81 x (P+Q)/(CmxnxdxD) x (8xcos(B/2))/(11-B-sin(B))
yIa TPOXaAiEG OTABEPAG HOPPrIG AUAAKWV

p = 9.81 x (PxQ)/(CmxnxdxD) x (4.5/(sin(y/2)))
yla TpOXaAieg un oTaBepdg HOPPrG AUAAKWY

petr = (12.5+4xVc)/(1+Vc)
2. Y1rohoyIopoG ao@AAciag Evavtl ONGOACEWS CUPPATOOXOIVWV
Mpéter:

(T1/T2)xC1xC2 < exp(fxa)

TEYXOZXZ YIIOAOI'IEMQN



ADAPT/FCALC-Win MeAéTn AveAKuoTHPO

T1/T2 = G/P yia adeio Balapioko
T1/T2 = (1.25xQ+P)/G yia BaAapioko pe utrep@opTwon 25% :

Orrou:

Cm: oxéon avdptnong

n: apIBuo6g aupuatdéoxoivwy EAENG

d: OIduETPOG oupuaTéoxoIvwy €AENG (mm)

P: id1o Bapog Baiduou (Kp)

Q:  ovopaoTikd gopTio (Kp)

D: didueTpog TpoxaAiag TpIRRs (D ? 40 d) (mm)

a: ywvia emKAAUYNS CUpPATOaXO0IVOU TTAVW OTNV TPoxXaAia TPIRAS

B: ywvia UTTOKOTTAG AUAGKOG A NUIKUKAIKAG aUAGKOG TNG TpoxXaAiag TpIRng
Y: ywvia auAakog TpoxaAiag TpIRRAS un oTtaBephg HOPPAG

G: Bapog Tou avriBapou G=P+Q/2 (Kp)

f: OuVTEAEOTAG TPIBAG TWV CUPHATOOXOIVWY OTA AUAAKIA TNG TpoxXaAiag TPIRNS
M OuvTeEAEOTAG TPIBAG PETAEU TWV CUPUATOOXOIVWY KAl TNG TPOXAAiag TpIRAG
e: Baon vetrepiwv AoyapiBuwyv e=2.71

Vc:  ovopaoTikr) Taxutnta Balapiokou (m/sec)

C1: ouvteAeoTAG TTou €€apTdTal atd TNV EMTAXUVON, TNV ETTRPAdUVON Kal atrd TIG €I0IKEG TUVOAKES EYKATAOTAONG:
C1=1.10av 0 <Vc<0.63 m/sec

C1=1.15av 0.63 <Vc <£1.00 m/sec

C1=1.20av 1.00 < Vc £1.60 m/sec

C1=1.25av 1.60 <Vc <£2.50 m/sec

C2: ouvteAeoTG TTOU £€apTATAI OTTO TRV PETABOAR TNG dIATOUNG
TWV AQUAGKIWV TNG TpoXaAiag TpIBRA¢ eEaitiag @Bopdg

C2 = 1.0 yia auAdKIO NUIKUKAIKG 1 UE UTTOKOTTA

C2 = 1.2 yia auAdkia un oTaBepds HopYng

€) loxug Kivntipa

H atrairoupevn 100G KivnTHPa UTTOAOYICeTal ATTO TN OXEoN:
N = FxVc/(75xn1xn2xn3) (o€ HP)

Ortrou:

n1: PBabudg amédoong TpoxaAiag TpIRNG

n2: PBabudg amédoong edpdvwy TPOXAAIaG TPIRAS

n3: Pabudg arédoong arépuova

F: dpwoa duvaun F =(Q + P - G)/Cm (Kp)

TEYXOZXZ YIIOAOI'IEMQN -8-



ADAPT/FCALC-Win MeAéTn AveAKuoTHPO

Vc:  ovopaoTikr) Taxutnta BaAapiokou (m/sec)

oT) MNepropioThpag TaxuTnTag

MNa Tnv emAoyn TNG SIAPETPOU TWV CUPHATOOXOIVWY Kal TG TPOXAAIOG TOU TTEPIOPICTAPA YivovTal Ol TTAPAKATW EAEYXOL:
1. 'EAgyxog avtoxig cupuaTdéoxoivou

Mpémel v = n'xFg'/(G'/2+F1) > 8

2. YTToAoyIOPOG avToX NG O€ TTieon eTmipaveiag (Trieon cupuatdoXoIivwy £TTI TWV QUAAKWY) :

Mpétrel p < perr. (N/mmz)

p =9.81 x (G'/2+F1)/(n'xd'xD") x (8xcos(B'/2))/(1r-B'-sin(B')) yia TpoxaAieg oTabBePAG HOPPrIG AUAAKWY

p =9.81 x (G'/2+F1)/(n'xd'xD") x (4.5/sin(y'/2)) yia TpoxaAieg pn oTabepdg HopPAG AUAOKWV

pemr = (12.5+4xV')/(1+V")

3. YmoAoyiopdg acedAciag EvavTi oAIoBRoews oupuatdoXoIvwy KaTd Tn AEIToupyia TNG GUOKEUNG apTTdyng.
Mpéter:

(T1/T2)xC1xC2 < exp(fxa')
T1/T2 = (G'/2+F1)/(G'/2)

Omou:

n" apIBuo6g aupuaTdéoxoivwy €AENG

V' TaxuTnTa gvepyotroinong pubuioTr Taxutnrag (V' = 1.15 Vc) (m/sec)

F1: namairoduevn dUvaun yia Tn 8éon o€ Aeitoupyia TNG Guokeung aptayng (Kp)
G":  dUvaun Tavioewg Twv auppatdéoxoivwy (Kp)

d" OIAPETPOG oUPUATOOXOIVOU PUBNIOTH TaxXUTNTAG (Mm)

Fg': Ouvaun Bpaltocwg aupuatécyoivwy pubuioth (Kp)

D"  &idpetpog TpoxaAiag pubuiotr) (D1 ? 30 d1) (mm)

ywvia emKdAuyng ocuppaTéaxoivou TTAvw oTnv TpoxaAia TpIRAS

B" ywvia UTTOKOTTAG AUAQKOG A NUIKUKAIKAG aUAAGKOG TNG TpoxXaAiag TpIRng

v ywvia auAakog TpoxaAiag TpIRAG un oTtaBephg HOPPAG
M OUVTEAEOTAG TPIBAG METAEU TWV CUPHUATOOXOIVWY KAl TNG TPoXaAiag TpIRAS
e: Baon vetrepiwv AoyapiBuwy e=2.71

C1: ouvTeAeoTnG TTOU £EAPTATAI OTTO TNV ETTITAXUVON, ThV £mMBpdaduvon Kal ato TIg 18IKEG OUVONKES eykaTdoTaong

C1=110av0<Vc<0.63 m/sec

C1=115av 0.63 <Vc<1.00 m/sec
C1=1.20av 1.00 < Vc < 1.60 m/sec
C1=1.25av 1.60 < Vc <2.50 m/sec
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MeAéTn AveAkuoTApa

C2: ouvTeAeOTNG TTOU €€QPTATAI OTTO TNV METABOAR TNG SIATONNG TwV QUACKIWY TNG TPoxaAiag TpIRNG eCaitiag @Bopdg

C2 = 1.0 yia auAdKIO NUIKUKAIKG A UE UTTOKOTTA
C2 = 1.2 yia auAdkia un oTaBepds HopYng

¢) MpookpoucThpEg

a Toug eTTIAEYOUEVOUG TTPOOKPOUCTAPEG YivovTal Ol TTAPAKATW UTTOAOYICUOI:

1. YTToAoyIop6g eAdYIOTOU PRKOUG BIadpOoUng
S = 135xVexVe (mm)

E@doov cival S < 65 mm, AauBdvoupe S = 65 mm
2. Y1rohoyIiopoG oTaTtikou popTiou

a. TTPOCKPOUCTHPESG BaAduou :

Pot = 3.25x(P+Q)

B. TTPOOKPOUCTAPES avTifapou :

P'oT = 3.25x(P+G")

Ortrou:

P: id1o Bapog Baiauou (Kp)

Q:  ovopaoTikd gopTio (Kp)

Vc:  ovopaoTikr) Taxutnta Balapiokou (m/sec)

TEYXOZXZ YIIOAOI'IEMQN
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YMOAOIIZMOZ ZTOIXEIQN HAEKTPOKINHTQN ANEAKYZTHPQN

1. KATAZKEYAZTIKA AEAOMENA
Eidog AveAkuoThipa : ANEAKYZTHPAZ ATOMQON

Cn = Aoyog avdaptnong 1:1, 2:1 KATT. Cn=2
D, = péyebog Bahdpou kata Tnv dielBuvon x D, =1400.00 mm
D, = péyeBog BaAapou kara Tnv dievBuvon y D, =1100.00 mm
Lg = Mnkog diadpopng BaAduou Lg=31.00 m
ApIBu6g oTdoewy : 10
P = d&6poicua duvaung TAaigiou kail BaAayiokou P =500 kg
Q = ovopaoTikd @oprtio (dtopa x 75 kg, 8 dtoua) Q =600 kg
G = Bdpog Tou avrtifapou P+Q/2 G =800 kg
V. = 0vOouaoTIK TaxutTnTa BaAapiokou V. =1.00 m/sec
n = apiBuog oupuaTéaxoIVWV EAENG n =4
d = dIGUETPOG CUPHATOOXOIVWV EAENG d =10.0 mm
Fy = poprio Bpadong ouppardoxovwy €Agng Fy =4840 kg
Poupu=B0apog oupparooyoivwy Pouou=42.16 kg
P =Bdpog eukaptrou KaAwdiou Pwn =9.30 kg
Dt = diduetpog TpoxaAiag TpIBAG (Dt > 40 d) Dt =400.0 mm
Dp = diGduetpog TpoxaAiag ekTpoTis (Dp > 40 d) Dp=400.00 mm
Eidog TpoxaAiwv : Auhdkwaon TUTTou V pe OKARPUVON, XWPEIG UTTOKOTTH
o = ywvia eTMKAAUYNG CUPUATOOXOIVOU TTAVW OTNV

TpoxaAia TpIRAG a =160°
B = ywvia UTTOKOTIAG TNG TPOXaAiag TPIRAG B =97°
Y = ywvia alAakog TpoxaAiag TpIRAS y =38°
Nps = apiBudg TpoXaAIWYV, TTOU TTPOKAAOUV ATTAEG KANWEIG Nps = 1
Npr = apiBudg TpoxaAiwy, TToU TTPOKAAOUV AVTIOTPOPES KAPWEIG Npr=20
A =diatoun evég odnyou T 75 x 62 x 10 A =1043.00 mm?2
N, = apiBuog odnywv N, =2
Ik = pAKOG Auyiopou (P€yioTn atréoTaon PETAgU

oTNPIYMATWY Tou 00nyou) Ik =1100.0 mm
Ay, = diatopn] evog odnyou avTifdpou 50 x 50 x 5 Aq=475.00 mm?
V' = T1ayx0TtnTa evepyotroinong pubuioTh

TaxuTnTag V'=1.15 m/sec
G’ =Bdpog Tavuoth G’=50 Kg
d'" = dIGUETPOG CUPPATOCGXOIVOU PUBUICTH TaXUTNTAG d =6.0mm
Fy' = ¢oprio Bpalocwg oupuatdoxoIvwy puBuIoTr Fg =1980 kg
D' = diduetpog Tpoxaliag TpIBAg pubuioTtA (D' >= 30 d') D' =240.0 mm
Dp' = didpeTpog TpoxaAiag tavuoTr (Dp' >= 30 d") Dp'=240.0 mm
Eidog TpoxaAiwv PubuioTh: Auldkwaon TOTTOU V e OKApUVOT, XWPIG UTTOKOTTH
o’ = ywvia TUNENG ouppaTdoXOIVOU TTAVW OTNV

TPpOoXaAia Tou puBuIoTH TaXUTNTAG a =180°
B° = ywvia utToKOTTAG AUAAKOG 1] NUIKUKAIKAG aUAOKOG ThG

TPOYOAiag ToUu puBuIaTH TaXUTNTAG B~ =97°
Y = ywvia alAakog TpoxaAiag puBuioTrh TaxuTnTag Un

oT1abepng HOPPNG y =35°
n' = apiBuog cupPATOTXOIVWY PUBNICTH TaXUTNTAG n' =1
EmAéyetal 1 ouokeur aptrdyng &ITTAR\G kaTelBuvong TUTTOU :

MpoodeuTikAG TTEdNONG

MONAAEZ: 1 kW = 1.341 * HP Joule = Ntm
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2.YNMOAOIIZMOZ OAHIQN

Texvika dedouéva odnywv
Alaotéoelg: T75x62 x 10
YAIKG : St 37
Qoéhipo poptio Q =600.00 kg
Bapog kaptivag Pygur = 500.00 kg
Bdapog mAaigiou P, = 0.00 kg
Bapog mépTag 1 P+ = 0.00 kg
Bdapog mépTag 2 P+, = 0.00 kg
Bapog OaAdpuou P = Pygyn + Py + Prq + P12 =500.00 + 0.00 + 0.00 + 0.00 = 500.00 kg
©¢on x Tou KévTpou Tou BaAduou o€ ox£an PE TN CUVTETAYPEVN X diatoung Tou odnyou X, = 0.00 mm
©¢on y Tou KEVTPOU Tou BaAGuUoU G€ OX£aN PE TN CUVTETAYPEVN Y dlaToung Tou odnyou Y. = 0.00 mm
©¢on x padag TAaiciou o€ axéon We TN CUVTETAYHEVN X 00NYOU X, = 0.00 mm
©¢on y padag Aaiciou o€ axéon We TN cuvteTayuévn y odnyou y,, = 0.00 mm
©¢on x MopTag 1 o oxEon Pe TN ouvTeETayuévn X 0dnyou x4 = 450.00 mm
©¢on x TOPTAG 2 OE OXEQN WE TN CUVTETAYUEVN X 00NyoU X, = 0.00 mm
©¢on y mopTag 1 og oxEon Pe TN oUVTETayPévn y 0dnyou y4 = 750.00 mm
©¢on y TOPTAG 2 O€ OXEON PE TN CUVTETAYUEVN Yy 08nyou y, = 0.00 mm
©¢on x padag Balduou oe oXEON PE TN CUVTETAYPEVN X 0OnyouU
Xp = ( Poprn™Xe + Pma™Xmy + Pri*Xy + Pr"X3) /P =
= (500.00*0.00 + 0.00*0.00 + 0.00*450.00 + 0.00*0.00 ) / 500.00 = 0.00 mm
©¢on y padag BaAduou og oxEON PE TN CUVTETAYUEVN Y 08nyoU
Yp = ( PKGuTr*YC+ P'IT)\*Y'IT)\ + I:)T‘I*Y'I + PTZ*YZ ) /P=
= (500.00*0.00 + 0.00*0.00 + 0.00*750.00 + 0.00*0.00 ) / 500.00 = 0.00 mm

K
B
|
AméoTaon otnpiypdtwy odnywv | : 1100.0 mm
Kataképuen ammdéoTacn odnyroswg caci h : 2700.0 mm
ApIBUOG 0dNywv n = 2
MéyeBog BaAdpou katd Tnv dielBuvon x Dx = 1400.00 mm
MéyeBog BaAdpou katd Tnv dietBuvon y Dy = 1100.00 mm
Katakopupn améoTtacn odnyrioews caci h = 2700.00 mm
AméoTaon otnpiypdaTwy odnywv | = 1100.00 mm
Aiatopr) A = 1043.00 mm?
Pot avriotaong W, = 9290.00 mm?®
Portrry avriotaong W, = 7120.00 mm?
AxTiva adpaveiag iy = 16.00
ZuvteAeoTng Auyepotnrag A = I/iy, = 68.75
AT Trivakeg Bdaoel Tou UAIKoU Kail Tou A AapBdavoupe ouvteAeoT Auyiopou w(A) = 1.399
lru

]

e

<X

=

NEPINTQXH METATOMNIZHZ ®OPTIOY 1/8 Q% MPOZ (X)

Xq=X;+Dy /8 =175.00 mm

Yq=Y.=0.00 mm

TEYXOZXZ YIIOAOI'IEMQN
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2.1, /A&IToupyia ouoKeUNC apTrayng

2.1.1. Tdon kKauwewg
lMNa Asiroupyia cuokeung apTrdyng, 0 cuvTEAEOTAS Kpouong ky = 2.00
a) Tdon kduywewg wg TPog Tov dfova Y Tou odnyou, n otroia o@eiletal oTn dUvaun 0driynong:

ki*gn*(Q*xq +P*xp) 2.00*9.81*(600.00 * 175.00 + 500.00 * 0.00 )

Fx= = =>
n*h 2 * 2700.00

F,=381.50 Nt

3*F,*| 3*381.50 * 1100.00
M, = = = 78684.38 Nt * mm

16 16

M, 78684.38
o, = = =11.05 Nt/ mm?

W, 7120.00

B) Taon KAUWews wg TTPog Tov déova X Tou 0dnyou, n oTroia o@eiAeTal oTn dUvaun odAyNong:

Ki *gn* (Q*yq +P*yp) 2.00 *9.81 * (600.00 * 0.00 + 500.00 * 0.00 )
Fy: = =>
n*h/2 2*2700.00 /2
F,=0.00 Nt
3*F, %I 3*0.00 * 1100.00
M, = = =0.00 Nt * mm
16 16
M, 0.00
Oy = = =0.00 Nt/ mm?
W, 9290.00

2.1.2 A\uyiopuog

Ke*gn*(Q +P) 2.00 * 9.81 * (600.00 + 500.00 )
Fy= = =10791.00 Nt
n 2

(Fx +ks*M)*w  (10791.00 + 0.000 * 0.000) * 1.399
Oy = = =14.47 Nt/ mm?
A 1043.00

2.1.3. Zuvduaouévn Taon

Om = O + O, <=0y =>11.05=0.00 + 11.05 <=205.00 Nt/ mm?
Fe+ks* M 10791.00 + 0.000 * 0.000
O=0p+ =mmmmmmmmmeemee- <=0, =>21.40=11.05+ <= 205.00 Nt/ mm?
A 1043.00

TEYXOZXZ YIIOAOI'IEMQN -13-



ADAPT/FCALC-Win MeAéTn AveAKuoTHPO

0,=0xk+09*0n <=0y =>24.42=14.47 + 0.9 * 11.05 <= 205.00 Nt/ mm?

2.1.4. Kduyn apuokaAUTITpOg

Mdaxog ouvdeong apuOKAAUTITPAG PE Adua ¢ = 7.00 mm
Po1 adpaveiag wg Tpog déova x J, = 400800.00 mm*
Potrry adpavelag wg Trpog agova y J, = 267000.00 mm*

1.85 * F, 1.85 * 381.50
o — R A V1) e —— <= 205.00 Nt/ mm?
¢ 7.00°

For I 381.50 * 1100.00°
[N Jy A —— <=5, =>0.135=0.7"* <=5mm
48*E*J, 48 * 206010 * 267000.00
F,* I 0.00 * 1100.00°
[FEN 0l AL — <=8, =>0.000=0.7"* <= 5mm
48 *E * J, 48 * 206010 * 400800.00

2.2. A\giTtoupyia g€ KAvoVvIKA xpnon

2.2.1. Taon kauyng

MNa AsiToupyia o€ KavoVIKR Xprion, 0 GUVTEAEOTHG Kpouong k, = 1.2

a) Tdon Kaduywng wg Tpog Tov dgova Y Tou 0dnyou, n otroia ogeiletal atn dUvaun odriynong:
k2" gn * (Q" (Xa—Xs) + P ™ (Xp — Xs))

Fy= =
n*h

1.2*9.81* (600.00 *( 175.00 - 500.00 ) + 500.00 * ( 0.00 - 500.00 ))

=-970.10 Nt
2*2700.00

3*F*I 3*970.10 * 1100.00
M, = = =200083.13 Nt * mm
16 16

M,  200083.13
o, = = =28.10 Nt/ mm?
W,  7120.00

B) Taon k&uwng wg 1pog Tov déova X Tou 0dnyou, n otroia o@eiAeTal oTn dUvVAUn odrynong:

K2*9n " (Q* (Ya—VYs) + P * (Yr—¥s))

Fy =
n*hi2

1.2*9.81* (600.00 * ( 0.00 - 0.00 ) + 500.00 * ( 0.00 - 0.00 )
= 0.00 Nt

2*2700.00/2
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3*F, %I 3*0.00 * 1100.00
M, = = =0.00 Nt * mm
16 16
M, 0.00
o, = = =0.00 Nt/ mm?

Wi 9290.00

2.2.2. Auyiouog
> Kavovikr xpron &gv epgavidetal Auyiopog.

2.2.3. Zuvduaouévn Taon

On =0x *+ 0y <=0, =>28.102=0.00 + 28.10 <= 165.000 Nt / mm?
ks *M 0.000 * 0.000
0=0p + -—m-mm- <= 0¢r =>21.40=28.102 + <= 165.000 Nt / mm®
A 1043.00

1.85 * Fy 1.85 * 970.10
Of = <memmemmemmee <=0, =>36.63= <= 165.000 Nt / mm?
c? 7.00

For P 970.10 * 1100.00°
o VET 1 Jr A — <=8, =>0.342=0.7"* <=5mm
48 *E*J, 48 * 206010 * 267000.00
F, P 0.00 * 1100.00°
8y = 0.7 * ~mmmmmmmmmeeee- <=5, =>0.000=0.7"* <=5mm
48 *E* J, 48 * 206010 * 400800.00

2.3. PO6pTWON O KAVOVIKA XprAon

2.3.1. Téon kauyng

a) Tdon Kaduywng wg Tpog Tov dgova Y Tou 0dnyou, n otroia ogeiletal atn dUvaun odriynong:

Fs=0.40 *g,* Q=2354.40 ETeidA 10 ovouaaTiké popTio gival pikpdTepo atrd 2500 Kg
gn ¥ P ¥ (Xp—Xs) + Fs ™ (Xi — Xs)

Fy= =
n*h

9.81 * 500.00 * ( 0.00 - 500.00 ) +2354.40 * (450.00 - 500.00)
=-475.97 Nt

2*2700.00

H atmméAutn TipA TnG Tdong Kauwng givai F, = 475.97 Nt

3*Fy*l  3*475.97 *1100.00
= =98168.12 Nt * mm

M, =
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16 16

M, 98168.12
o, = = =13.79 Nt/ mm?
W,  7120.00

B) Taon kKGuWng wg TTpog Tov dEova X Tou 0dnyou, N oTroia o@eiAeTal aTn dUvaun odrynong:

G "P*(yp—Vys) *F*(yi—VYs)

Fy = =
n*h/2
9.81 *500.00 * (0.00 - 0.00 ) +2354.40* ( 750.00 - 0.00)
=654.00 Nt
2*2700.00 /2
3*F, "I 3 *654.00 * 1100.00
M, = = =134887.50 Nt * mm
16 16
M, 134887.50
Oy = = =14.52 Nt/ mm?
W,  9290.00
2.3.2. \uyiouég
2.€ KQVOVIKN Xpnon &gv ep@aviceTal AuyIoPOG.
2.3.3. Zuvduaouévn Taon
Om=0y+0, <= 0., =>28.307 = 14.52 + 13.79 <= 165.000 Nt / mm®
ks *M 0.000 * 0.000
0=0p + - <= g, =>28.307 =28.307 + <= 165.000 Nt / mm?
A 1043.00
2.3.4. Kduyn apuoKaAUTITPOg
1.85* F, 1.85* 475.97
o —— <= 0y =>17.97 = <= 165.000 Nt / mm?
¢ 7.00°
2.3.5. BéAn kApyng
Fo* I 475.97 * 1100.00°
0,=0.7 * ——-mmmmemmm - <=9%.,;=>0.168=0.7 * <=5mm
48 *E* J, 48 * 206010 * 267000.00
F,* 1 654.00 * 1100.00°
6,=0.7 * e <=0 =>0.154=0.7 * <=5mm
48 * E * J, 48 * 206010 * 400800.00

NEPINTQXH METATONIZHZ ®OPTIOY 1/8 OF NPOZ (Y)

Xq =X =0.00 mm

Yq=Y, +D,/8=137.50 mm
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2.1. A\citoupyia ouokeunc aptrayng

2.1.1. Tdon kAuyewg
lMNa Asiroupyia cuokeung apTrdyng, 0 cuvTEAEOTAS Kpouong ky = 2.00
a) Tdon kduywewg wg TPog Tov dfova Y Tou odnyou, n otroia o@eiletal oTn dUvaun 0driynong:

Ki*gn*(Q*xq +P*xp) 2.00*9.81*(600.00 * 0.00 + 500.00 * 0.00 )

Fx= = =>
n*h 2*2700.00
Fx=10.00 Nt
3*F "I 3*0.00 * 1100.00
M, = = =0.00 Nt * mm
16 16

M, 0.00
oy = = =0.00 Nt/ mm?®

W, 7120.00

B) Taon KAUWews wg TTPog Tov déova X Tou 0dnyou, n oTroia o@eiAeTal oTn dUvaun odAyNong:

Ki*gn*(Q*ya +P*yp) 2.00 * 9.81 * (600.00 * 137.50 + 500.00 * 0.00 )
Fy: = =>
n*h/2 2*2700.00/2

F, = 599.50 Nt

3*F, "I 3 *599.50 * 1100.00
My = = = 123646.88 Nt * mm
16 16

M, 123646.88
= =13.31 Nt/ mm?
W, 9290.00

Ox

2.1.2 A\uyiopudg

Ke*gn*(Q +P) 2.00 * 9.81 * (600.00 + 500.00 )
Fy= = =10791.00 Nt
n 2

(Fx +ks*M)*w  (10791.00 + 0.000 * 0.000) * 1.399
Oy = = =14.47 Nt/ mm?
A 1043.00

2.1.3. Zuvduaouévn Taon

On =0x *+ 0y <=0¢ =>13.31=13.31+0.00 <=205.00 Nt / mm?

Fe+ks*M 10791.00 + 0.000 * 0.000
fo J=Ne JR S — <=0,;, =>23.66=13.31+ <=205.00 Nt / mm?
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A 1043.00

0.=0x+0.9 "o <=0, =>26.45=1447+0.9*13.31 <=205.00 Nt/ mm?

2.1.4. Kduyn apuokaAUTITPOg

Mdaxog ouvdeong apuOKAAUTITPAG PE Adua ¢ = 7.00 mm
Potm adpaveiag wg Tpog d&ova x J, = 400800.00 mm*
Potrry adpavelag wg Trpog agova y J, = 267000.00 mm*

1.85 * F, 1.85*0.00
o — <= Oy => 0.00 = mmmeemmmmemeee <= 205.00 Nt / mm?
c? 7.00°

Fo* P 0.00 * 1100.00°
[N Jy A — <=5, =>0.000= 0.7* <=5mm
48 *E*J, 48 * 206010 * 267000.00
F,* P 599.50 * 1100.00°
[FEN VI A —— <=8, =>0.141= 0.7* <=5mm
48 *E * J, 48 * 206010 * 400800.00

2.2. \giToupyia g€ KAvOVIKA Xpnon

2.2.1. Taon kauyng
MNa AsiToupyia o€ KavoVIKR Xprion, 0 GUVTEAEOTHG Kpouong k, = 1.2
a) Tdon Kaduywng wg Tpog Tov dgova Y Tou 0dnyou, n otroia ogeiletal atn dUvaun odriynong:

K2 * gn * (Q* (Xq—Xs) + P * (Xp — Xs))

Fu= =
n*h
1.2 *9.81* (600.00 *( 0.00 - 500.00 ) + 500.00 * ( 0.00 - 500.00 ))
=-1199.00 Nt
2 *2700.00
3*F,*I 3*1199.00 * 1100.00
M, = = = 247293.75 Nt * mm
16 16
M,  247293.75
o, = = = 34.73 Nt/ mm?

W, 7120.00
B) Taon k&uywng wg 1Tpog Tov déova X Tou 0dnyou, n otroia o@eiAeTal aTn dUvVAPn odrynong:
K2"9n " (Q" (Ya—ys) * P (¥p—vs))
n*h/2 )

Fy =

1.2*9.81 * (600.00 * ( 137.50 - 0.00 ) + 500.00 * ( 0.00 - 0.00 )
= 359.70 Nt
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2*2700.00/2

3*F, "I 3*359.70 * 1100.00
My = = =74188.13 Nt * mm
16 16

M, 74188.13
Oy = = =7.99 Nt / mm?
W, 9290.00

2.2.2. \uyiouég
2.€ KQVOVIKN Xprnon &gv ep@aviceTal AuyIoPOG.

2.2.3. Zuvduacouévn Taon

Om =0y +0, <=0, =>42.718=7.99 + 34.73 <= 165.000 Nt / mm?
ks * M 0.000 * 0.000
O=0p + - <=0y =>42.718 = 42.718 + <= 165.000 Nt / mm?
A 1043.00

1.85 * F, 1.85 * 1199.00
o <=0 =>4527= <= 165.000 Nt / mm?
c? 7.00°

For P 1199.00 * 1100.00°
o VET 1 Jr A — <=8, =>0423=0.7"* <=5mm
48 *E*J, 48 * 206010 * 267000.00
F, P 359.70 * 1100.00°
8y = 0.7 * ~mmmmmmmmmeeee- <=5, =>0.085=0.7"* <=5mm
48 *E* J, 48 * 206010 * 400800.00

2.3. POpTWON 0L KAVOVIKI XPron

2.3.1. Téon kauyng

a) Tdon kduywng wg Tpog Tov agova Y Tou 0dnyou, n otroia ogeiletal aTn dUvaun odriynong:

Fs=0.40 * g, * Q =2354.40 ETeIdr) T0 ovopaoTIKO QopTio €ival hikpoTepo ammd 2500 Kg
gn " P (Xp—Xs) + Fs ™ (Xi — Xs)

Fy= =
n*h

9.81 * 500.00 * ( 0.00 - 500.00 ) +2354.40 * ( 450.00 - 500.00)

=-475.97 Nt
2*2700.00

H atméAutn TIR TNG Tadong Kauywng ival F, = 475.97 Nt

3*Fy*l  37*475.97 *1100.00
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M, = = =098168.12 Nt * mm

16 16

M, 98168.12
o, = = =13.79 Nt/ mm?
W,  7120.00

B) Taon kKGuwng wg TTpog Tov déova X Tou 0dnyou, N oTroia o@eiAeTal aTn dUvaun odrynong:

g " P (yp—Vys) *F*(Yi—VYs)

F, = =
n*h/2
9.81 *500.00 * (0.00 - 0.00 ) +2354.40 *( 750.00-0.00)
=654.00 Nt
2*2700.00 /2
3*F,*1 3*654.00 * 1100.00
M, = = =134887.50 Nt * mm
16 16
M, 134887.50
Oy = = =14.52 Nt/ mm?
W,  9290.00
2.3.2. \uyiouég
2.€ KQVOVIKN Xpnon &gv ep@aviceTal AuyIoPOG.
2.3.3. Zuvduaouévn Taon
Om = O + O, <= 0., =>28.307 = 14.52 + 13.79 <= 165.000 Nt/ mm’
ks *M 0.000 * 0.000
0=0p + - <= g, =>28.307 =28.307 + <= 165.000 Nt / mm?
A 1043.00
2.3.4. Kduyn apuoKaAUTITPOg
1.85* F, 1.85* 475.97
o —— <= 0y =>17.97 = <= 165.000 Nt / mm?
¢ 7.00°
2.3.5. BéAn kApyng
Fo* P 475.97 * 1100.00°
6X= 0.7 - <= 6511- =>0.168 =0.7 * <=5mMm
48 *E* J, 48 * 206010 * 267000.00
F, P 654.00 * 1100.00°
6,=0.7 * e <=0 =>0.154=0.7 * <=5mm
48 * E * J, 48 * 206010 * 400800.00

3. YNIOAOTIZMOZ TQN ZYPMATOZXOINQN ANAPTHZHZ ©AAAMIZKOY -
ANTIBAPOY (EAOT EN 81.1. TAPAPTHMA II")

EmAéyovral 4 oupparéoxoiva METALCAVI diapétpou 10.0 mm, pe épio Bpavong Fg=4840 Kg kal cuvoAiko BApog Pgyp, = 42.16
Kg.
To ouvoAik6 BAapog Tou eUKaUTITOU KaAwdiou eival P ;,=9.30 Kg.
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2uvTeAEOTAG TOU Adyou PETALU TNG SIANETPOU ThG TPOXAAIAG TPIRAG KAl TNG SIGUETPOU TWV TPOXANIWY :
K, = (Dt/Dp)* = (400.00 / 400.00)“ = 1.00
loodUvauog apIBudS TPOXAAIWY CUPUATOCXOIVWY :
Nicose) = Kp* (Nps + 4 * Npr) =1.00* (1 +4 *0) = 1.00
N|005(t) =10.50
N|oo§ = N|oo§(p) + N|oo§(t) =11.50
Oplo ouvTeAeOTr) 0OQAAEIOG CUPPATOTXOIVWY :
Si= 10% , omou :
log( (695.85 * 10°* N,go5 ) / (D; / d) ®%¢")

k= 26834 - =
log( 77.09 * (D, / d) %%

log( (695.85 * 10°* 11.50 ) / (400.00 / 10.00) ***")
= 26834 - - 1203
log( 77.09 * (400.00 / 10.00) ***)

oTréTE !
Si=10“=19.65
ZuvteAeotng ao@aAeiag : v = n*Fg/ ( ((P+Q)/ Cr) + Poyoy)

oTroTE ! v = 4x4840/((500+600)/2 + 42.16 ) = 32.694
Kail v >= S

4. AZIONOIMHZH THXZ EA=ZHZ £TH TPOXAAIA TPIBHZ (EAOT EN 81.1. - NIAPAPTHMA IB)
i) ©daAapog oTnV KaATW oTdon pe 125% Tou Q :

2UVTEAECTAG M :
Mg = 0.1

MNa auhakwoelg TutTou V pe okAfpuvon IoXUEI :
f1= py / sin(y/2) = 0.1/ sin(38/2) = 0.307

Oplo aopdAeiag oAioBroewg
efPa = e0.307 160 = 236

Ao@dAeia oAioBroewg
T1/ Ty =(((1.25"Q+P)*glcm) + Poyeu9) I (G*g/cm) = (((1.25600+500) / 2) + 42.16) / (800 / 2) = 1.67

OTTOTE X
1.67=T,/T,<e"*=2.36
ii) ZuvBnkeg TEBNONG EKTAKTNG AVAYKNG:

JUVTEAEOTAG Y :
M2=0.1/7(1+V.C,/10)=0.1/(1+ 1.00* 2/10) = 0.083

Na auhakwoelg TutTou V pe okAfpuvon IoXUEl :

f,= o / sin(y/2) = 0.083/ sin(38/2) = 0.256
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Oplo aopdAeiag oAioBRoewg
ef?cx - e0.256 160 - 204

o) OdAapog oTnVv KatTw otdon - NMARpeg @oprTio :
Ac@aleia oAIoBnoewg

T1=(Q+P)*(g + Yn)/Cm + Py (@ + Cm ™ Yn) = (600+500)*(9.81+0.50) / 2 + 42.16%(9.81 + 2*0.50) = 6126.25 N
T,=G*(g - Yn)/ Cn = 800%(9.81-0.50) / 2 = 3724.00 N
T1 /T2 =1.65

OTTOTE )
165=T,/T,<e?%=2.04

B) Ad&l0g 8GAapog oTnv TTadvw oTdon :
Ac@aleia oAIoBnoewg

T1= (P + Pea)*(g - V)/Cm = (500 + 9.30)*(9.81-0.50) / 2 = 2370.79 N

T2= G*(g + Yn) Cm * Poupp* (9 + Cm * Yr) = 800%(9.81+0.50) / 2 + 42.16%(9.81 + 2*0.50) = 4579.75 N
T2 / T1 =0.74

OTTOTE )

1.93=T,/T;<e?%=2.04

iii) @aAapog adsiog - avrifapo oTnv emikddion :

2UVTEAECTAG M :
M3 = 0.2

Na auhakwoelg TutTou V pe okAfpuvon IoXUEI :
f3= u3 / sin(y/2) = 0.2/ sin(38/2) = 0.614

Oplo aopdAeiag oAioBRoewg
ef?cx - e0.6‘14 160 - 556

Ac@aleia oAIoBnoewg
T/ Ty =((P + Pxar)*9) / (Poupp.” 9%cm) = (500 + 9.30) / (42.16*2) = 6.04

oTToTE X
6.04=T,/T,2e"”%=556

EmAéyeTal TpoxaAia diapéTpou:
Dt =400.0 mm

loxuel
Dt >=40* d <=>400.0 mm >=40 * 10.0 mm = 400.0 mm

EmAéyeTal TpoxaAia eKTPOTTAG SIANETPOU:
Dp =400.00 mm

loxuel
Dp >=40* d <=>400.00 >=40 * 10.0 mm = 400.0 mm
pe Dp<=Dt

5. YNOAOTIZMOZ THZ IZXYOZ TOY HAEKTPOKINHTHPA

H 1o0xUg Tou KIvNTAPQ €ival :
N = F*V.*C,/(75*n) oe HP, F = (Q+P-G)/Cm
6mou : ny: BaBudg atrdédoong Tpoxaliag TpIBAG =0.96
n, : BaBuodg ardédoong edpdvwy TpoxaAiag TpIRrg = 0.98
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ns : BaBuodg aTdédoong arépuova =0.94
Kal n : Babudg amédoong 6AOU GUOTAKATOG = Ny*Ny*N3=
=0.96x0.98x0.94 = 0.88
Apa : N = 150x1x2/(75x0.88) = 4.52 HP
N =4.52 HP /3.37 KW

6. YNOAOTIZMOZ TOY PYOMIZTH TAXYTHTAZ

SUVTEAEOTAG TPIRAG METAEU TWV CUPPATOCXOIVWYV KAl TNG TPOXAAIOG TOUu puBuIoTr) TaxUTNTAG:

0.1 0.1
M= = =0.090
1+V'/10 1+1.15/10

MNa auhakwoelg T0TTou V ue oKAPUVON, XWPIG UTTOKOTTA £XOUUE GUVTEAEDTHA TPIRH TOU CUPUATOOXOIVOU OTA GUAGKIO
TNG TpOoXaAiag Tou puBpIoTH TaxUTNTOG:

1 1
=g - =0.090 * —mmmmmmmeeeeee =0.298
sin(y’/2) sin( 35/2)
1
@2;
Y
SZV f"l
Fe
G'/2Y G2
|
KR
N

[c]

AUvapun evepyoTToinong ThG CUOKEUAG apTrayng KaTté Tnv
Aavodo :

Feaw=G*(e" % -1)/2=38.81 kg

Alvapun TToU EVEPYEI OTO CUPPATOOXKOIVO KATA TNV VOO :
Soav = Feav + G'/2 = 63.81 kg
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G'/2

Auvapn evepyoTroinong TNG CUOKEUNG apTTdyng KaTd Tnv
KaBodo: .
Fec= (G12)*(1-1/e" *)=15.20 kg

Advapn TTou gvepyei aTo cUpUATOOXOIVO KaTd TNV KaBodo :
Soc= G'/2 =25.00 kg

ETeidn Soqy >= Sy TTAIPVOUHE Somax = Soqv = 63.81 kg

YTTOAOYIOUOG OUVTEAEDTH] AOQAAEIOG CUPUATOOXOIVOU :
V' = n"F4/Somax

OTTOTE :
v'=1x1980/63.81 = 31.03 >=8

EmAéyeTal TpoxaAia diapéTpou:
D’ =240.0 mm

loxuel
D' >=30*d’ <=>240.0 mm >= 30 * 6.0 mm = 180.0 mm

EmAéyeTal Tpoyxahia Tavuong dIapETPOU:
Dp’ =240.0 mm

loxuel
Dp’ >=30 *d’ <=>240.0 mm >= 30 * 6.0 mm = 180.0 mm
pe Dp’<=D’

7. YIMOAOTIZMOZ NMPOZKPOYZTHPQN (EAOT EN 81.1. Trapay. 10)

MpookpouaoTrpeg Bahauiokou Kai avTifapou :
EmAéyeTal TTPOOKPOUCTHPAG TUTTOU:
EAGxioTo atrairoUpevo Pkog d1adpoung S:
S =135*V.*V, = 135*1x1 = 135 mm

ApIBUOGS TTPOCKPOUCTHPWY N = 1

TEYXOZXZ YIIOAOI'IEMQN

4.



ADAPT/FCALC-Win

MeAéTn AveAkuoTApa

O1 TTPOOKPOUCTAPEG £XOUV OXEDIAOTEI £T01 WOTE VA KAAUTITOUV ThV TTapaTTavw S1adpopr| Je Thv

eVEPYEIQ OTATIKOU QOPTiOU avd TTPOOKPOUaTAPa, fm va givai :

2.5%(P+Q+Pgypp)/n < fry < 4*(P+Q+Pgypu)/n =>
=>2.5%(500+600+42.16)/1 < f,, < 4*(500+600+42.16)/1 =>
=>2855.4 < f,, < 4568.64

8. YNIOAOTIZMOXZ OAHI'QN ANTIBAPOY
Bapog avtiBdapou G(kg) = 800.00 kg

Texvika dedouéva odnywv avTifapou

Odnyoi avtiBdapou RT 50

AlaoTdoeig: 50 x50 x 5

YAIKG : St 37

Aiatopr] Agy: 475.00 mm?
Ap1Bubg 0dnywv avTiBapou ng = 2
2uokeun aptrayng avTtidpou : Agv UTTApXEl CUOKEUR apTTayng
AtréoTaon oTnpiyudrwy odnywv avtipapou Iy = 1100.00 mm
Karak6puen ammoéataon odriynong avriapou hg = 2700.00 mm
AxTiva adpaveiag iy = 10.51

Y1roAoyiouog yia KavoVviKn XpRon-AsiToupyia

a) Tdon Kaduywng wg Tpog Tov agova Y Tou 0dnyou, n otroia ogeiletal atn dUvaun odriynong:

k2" gn "G "X

FGx = =
Ng * hG
1.2*9.81 *800.00 * 15.00
=26.16 Nt
2*2700.00
3*Fex*lc 3%26.16 * 1100.00
Mgy = = =1.399 Nt * mm
16 16
Mgy  5395.50
Ogy = = =2.57 Nt/ mm?
Wg,  2100.00

B) Taon k&uwng wg 1Tpog Tov déova X Tou 0dnyou, n otroia o@eiAeTal oTn dUvVAun odrynong:

k2 * 90 "G " yg

Foy = =
Ng * hG/2

1.2*9.81*800.00 * 25.00
=43.60 Nt

2*2700.00 /2

3*Fgy *la 3*43.60 * 1100.00
Mex = = =8992.50 Nt * mm
16 16

TEYXOZXZ YIIOAOI'IEMQN

25-



ADAPT/FCALC-Win

MeAéTn AveAkuoTApa

MGx

8992.50

OGx = -
WGX

y) Z0vBetn Tdon

Ogm = Ocgx T 0'Gy <= OGen

=2.85 Nt/ mm?
3150.00

=>  542=257+285 <= 165.00 Nt/ mm?

0) Kapywn appokaAUTITpag

48 * E * Jox

1.85*26.16

<= Oger => 1.94 = <= 165.00 Nt / mm?

5.002

26.16 * 1100.00°

<=0gerr =>0.05=0.7 * <=10 mm
48 * 206010 * 0.00
43.60 * 1100.00°
<=0ge =>0.04=0.7 * <=10 mm
48 * 206010 * 112400.00
....................................... [ ].....2017

O MHXANIKOZ
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TUV AUSTRIA HELLAS

EN ISO 9001:2000

—'i'—-EE-’\Wi\—NN H No1 Etapia AveAkuoTripwy otnv EMGSa
N

No. 201009867

BEBAIQLH

Me 10 Trapdv, n etaipeia KLEEMANN, n otroia €&l eykaTaoTrioel Kal epapuodel ootnua Aiaxeipiong Moiétnt

ag, oUpPwva PE TIG amraitiioelg Tou TpoTUtrou EN ISO 9001:2008,ava@opik@ pe Tov Topéa Tou Zxediaouou, K

ataokeung, ZuvappoAdynong, MeAétng eykatacTdoewyv, MeBGdwv TEAIKOU eAéyXOu Kal OKIUWYV AVEAKUOTAPW
v Kal e§apTnudTtwy (ap. avagpopdg: 20 100 9867).

BeBaiwvel oT1:

O unxavikég aveAkuaTrpag Atlas 2:1
™G KLEEMANN é€xel oxedlaoTei Kal KATAOKEUAOTEI OUPPWVA PE TIG BACIKEG ATTAITIOEIG UYEIQG KA
ao@dAeiag NG Eupwraikig Odnyiag 95/16/EK, 611w autr evowpatwOnke atnv eAANVIKr vouobeoia Baoel
TOU UTT apiBy. $9.2/01k.32803/1308/1997 KOIVAG UTTOUPYIKAG aTTOQAONG.

H cuppépowaon pog Tig BacikEéG aTraITHOEIG UyEiag Kal ac@aAeiag Tng
EupwTraikig Odnyiag 95/16/EK, 6cov agopd To oXeSIAOKO Kal TNV KATAOKEUH TOU €V AGyw TTpoidvTog ,
Baoiotnke kan e§aocpali¢eTan amd Tnv KLEEMANN péow Tng Trpnong Twv armraimiiOEwyY TOU EVAPUOVIOUEVOU
mpotutrou EAOT EN 81-1:1998 «Kavédveg aoc@aleiag yia Tnv KATAOKEUN KAl EYKATACTAOT AQVEAKUCTAPWY —
Mépog 1:HAekTpikoi aveAkuoThpeg KaBWG kal TNG TpoTroTroinong autou EN 81-1/A2 trepi xWpwv ynxaviopou.

H ouppdépowon Tou Atlas 2:1
wg TTPOoG TIG Baoikég aTraITioelg acpaleiag Tng Odnyiag 95/16/EK eTaAnBeUTnKe Kal TTIOTOTTOINONKE HECW TOU
utr’ apiBudév MA 104/3 maTtomoinTikoU e&étaong Titrou amd Tov Koivotroinuévo Popéa:

TOV Industrie Service GmbH
TUV SUD Gruppe
Zertifizierungstelle fur Aufzuge und Sicherheitsbauteile
Westendstralle 199, 80686 Miinchen — Germany

TEL: +u 038 HA 638200
V.A.T No: EL 094124623
ABavactog Mavpopationg
Teyvikdg Alving
http://www.kleemann.gr 24QP0O SERVICE THA.: 23410 38.300 5.5.3-12
EpyooTtdoio — 'Edpa YmokardaoTnua & Ek@etipio Mpageia & ExkOeTipio
_I?'IéI;EZSZwupoxwpiou Kikkig, T.K. 611 00 Aenvo'uv GSO'O'GAOVI'KI'IQ
TnA. Kévipo: 23410 38 100, Fax: 23410 38 200 Alkippovog 81, T.K. 118 53 AT. Namavdpéou 251, T.K. 565 32
E-Mail: headoffice@kleemann.gr K. NetpdAwva, Ariva NedtroAn, ©@sooalovikn
TnA. kévrpo: 210 34 23 932, Fax: 210 34 24 794 TnA. kévtpo: 2310 623 650, Fax: 2310 612 063

E-Mail: sales-athens@kleemann.gr
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EC TYPE-EXAMINATION CERTIFICATE

Acting under the Warenwetbesluit liften, issued by Liftinstituut B.V.

identification number Notified Body 0400,

commissioned by Besluit no. 2014-0000003574, January 10", 2014

Certificate nr.

Description of the product

Trademark, type
Name and address of the
manufacturer

Name and address of the
certificate holder

Certificate issued on the
following requirements

Certificate based on the
following standard

Test laboratory

Date and number of the
laboratory report

Date of EC type-examination

Annexes with this certificate

Additional remarks

Conclusion

Issued in Amsterdam
Date of issue : 22-01-2015
Valid until : 31-08-2017

. NL12-400-1002-074-07

. Gearless Traction Lift
. Kleemann, ATLAS 2:1 N & ATLAS 2:1 N-RL

Revisionno: 6

Kleemann Group

Kilkis Industrial Area

P.O Box 25

P.C. 61 100 Kilkis, Greece

. Kleemann Group

Kilkis Industrial Area
P.O Box 25
P.C. 61 100 Kilkis, Greece

. Lifts Directive 95/16/EC
. Parts of: EN 81-1:1998 + A3:2009

: None

: None

. March — July 2012, October 2012, March — December 2013,

January — February 2014, June — July 2014, November 2014 —
January 2015

. Report belonging to the EC type-examination certificate

nr.:NL12-400-1002-074-07REV.6

. Model Atlas 2:1 N Atlas 2:1 N-RL
Rated load 375 -1000 kg 400 ~ 1000 kg
Maximum speed 1,60 m/s 1,75 mis
Maximum travel 60 m 80m

Furthermore see chapter 5 of the report belonging to this EC type
examination certificate.

. The (model) lift meets the requirements of the Lifts Directive

95/16/EC taking into account any additional remarks mentioned
above.

ing. A.J. van Ommen Certification decision by
Manager Business Unit

Certification

- Liftinstituut B.V. - Buikslotermeerplein 381 - P.O. Box 36027 - 1020 MA Amsterdam Netherlands - www.liftinstituut.n} -
- Registered at the KvK under number 34157363 -

F23-02-2-v10.0
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Report EC type-examination

Report belonging to EC type- : NL12-400-1002-074-07

examination certificate no.

Date of issue of original certificate - July 17, 2012

Concerns . Lift

No. and date of revision . 6; January 22, 2015

Requirements . Lifts Directive 95/16/EC.
Standard: EN81-1:1998+A3:2009

Project no. . P120037-03, P120037-07, P130258-01 ,
P130284-01, P130284-03, P140248-01,
P140398-01

1. General specifications

Name and address manufacturer . Kleemann Group

Kilkis Industrial Area

P.O Box 25

P.C. 61 100 Kilkis, Greece
Description of lift . Gearless traction lift
Type . Atlas 2:1 N, Atlas 2:1 N-RL
Address of examined lift . Kleemann Group

Kilkis Industrial Area

P.O Box 25

P.C. 61 100 Kilkis, Greece
Data of examination : March-July 2012, October 2012. March-

December 2013, January-February 2014,
June — July 2014, November 2014 —
January 2015

Examination performed by . W.Visser

2. Description lift

General:

The Kleemann Atlas 2:1N (-RL) is a traction lift with a 2:1 suspension system that is
built with (MR) or without a separate machine room (MRL). The car is centrally
suspended and guided. The gearless traction machine which is applied is depending
on the load. The traction machine is supported by a frame that is mounted on the
side in the top of the well, resting on 3 guide rails and is secured with specially
designed wall plates. Also the overspeed governor is located in the top of the well, to
one of the side walls on a frame.
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The power switches, the fuses and the controller including functions for inspection
and rescue operation are mounted in a cabinet.

For MRL this cabinet is mounted in or in the vicinity of one of the landing doorframes,
at one of the two upper floors or in rare cases on other floors. For MR this cabinet is
mounted in a machine room.

If the travel of the car is more than 30 m, an intercom is provided for two-direction
communication between the car and the control panel.

When for maintenance or inspection entrance to the car roof is necessary, a fixed
balustrade of 700 mm height at least on machine side provides a safe working area.
The car can be built with a single entrance or a double entrance oriented opposite to
each other. The allowed doors are two or three panel telescopic doors and two, four or
six panels central opening doors or semi automatic hinged landing doors with foldable
car doors.

The motor and mechanical brake are activated accordingly the harmonized standard
(e.g. by minimal two independent contactors). The supply for these contactors is only
possible if the safety chain is closed. The main contactors used for the motor and
brake belong to the category AC-3 as defined in EN 60947-4-1. Contact ratings shall
be dimensioned accordingly their purpose (accordingly the components technical
data).

The SIL 2 certified Yaskawa L1000A frequency converter itself can be used as one
of the main contactors, to activate the motor circuit (in compliance with article 12.7.3
of EN 81-1:1998 + A3:2009). The L1000A safety integrated Safe-Disable-Status-
Function (SDSF) is the means to stop the car. Inputs H1 / H2 of L1000A are used to
enable/disable the drive by means of contactor FR, which is energized behind the
safety line. The SDSF contact is checked by the lift controller at the contactor check
input, prior to every run.

The SIL 3 certified Zetadyn 4C frequency converter itself is used to activate the motor
circuit. The 4C safety integrated Safe-Torque-Off function (STO) is the means to
stop the car. Inputs STO-A and STO-B of 4C are used to enable/disable the drive by
means of contactors K1 and K2, which are energized behind the safety line. The 4C
“Umrichterstérung” outputs Xout 1-2 are checked by the lift controller at the “* REG ”
input, prior to every run.

Unintended Car Movement Protection (UCMP):

The controller monitors the safety circuit just before the lift starts and during the trip in
the period where the door bypass device, if applied, is active.

When the car leaves the landing zone with open doors it leads to an open safety
circuit because of the door-bridging circuit becoming inactive. After this UCM
detection the machine brake is no longer energized and will close due to spring force.
The lift enters a status that requires the intervention of a lift technician to recover to
normal mode, switching off and on of the main switch will not recover the lift. The
UCM detection status is stored in a non volatile memory and is cleared only when a
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dedicated unblocking action is performed. For this action, the lift maintenance person
has to select the related menu in the lift controller in order to reset the lift.

In absence of a door safety bypassing device and a re-levelling function with open
doors, UCMP relies on the exclusion of an unintended car movement by measures
mentioned above. The braking force must be guaranteed. A relevant Risk Analysis is
provided and found in order.

This means that also in this case both brake elements must be monitored by
switches which are checked by the inverter or controller prior to start. These switches
are pre-set and therefore guard excessive wear of the brake elements.

Ascending Safety Device (ASD):

The ascending overspeed protection can be performed by either the bi-directional safety
gear on the car which is triggered by the overspeed governor or by the machine brake
which is tripped by the overspeed contact on the governor.

The main characteristics of the Atlas 2:1 N lift are given in table 1a and table 2a. The
main characteristics of the Atlas 2:1 N-RL lift are given in table 1b and table 2b. The
general drawings are given in Annex 1.

Table 1a: Main characteristics of ATLAS 2:1 N lift.

Rated load kg 375 450 <630 <1000
Min/max car weight kg 510/800 550/900 590/1100 730/1100
telescopic single side or central opening doors

poor type i hingegd semi-automatic dgors °

Clear entrance width mm 600-900 | 600-1000 ] 600-1200 ] 600-1200

Number of car entrances 1 entrance or 2 entrances at 180°

Maximum no. of stops 24

Maximum no. of accesses 48

Maximum travel m 60

Minimum headroom mm See table 2a

Minimum pit height mm See table 2a (with a normal apron)

Rated speed machine 1-4 | m/s <1.6

Machine type 1 SM200.15C SM200.15C SM200.15C SM200.20C

Brake RTW/8012-250 | RTW/8012-250 | RTW/8012-250 | RTW/8012-350

Machine type 2 XAP2M XAP2M XAP2M XAP2L

Brake VARO7 VARO7 VARO7 VARO09
SZ300/ SZ300/ SZ300/ $2600/500

Machine type 3 ) ) SM200.20C SM200.30C

Brake RTW/8012-350 | RSR/8010-400

Machine type 4 RNS RN1

Brake PZ300B, PZ300C SPZ300

Rated speed machine 5 m/s <1.0

Machine type 5 SM190.15 SM190.23

Brake RTW/8012-250 RTW/8012-350

Controller type Kleemann Lisa 10 or 20 / Kleemann Serial / KLLC 100

Drive type Ziehl Abegg Zetadyn 3C or 4C/ Yaskawa L1000A / Gefran ADL
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‘Er)‘t.egrated Controller / Kieemann UControl / STEP CH 1000

rive type

Diameter governor rope mm 6,5/8

- Min. braking load kN 31,5/28

Rope manufacturer, type Pfeifer Drako, 250 T / Gustav Wolf, PAWO 819W
-diameter mm 6,5

-min braking load kN 31,5

Number of ropes 6 | 6 | 6-7 8
Traction sheave diameter | MM 240 210/240
-a, groove, Y ! 180, V-groove, 40-45-50-55

Car guide rails mm 75/62/10 89/62/16
Max bracket distance mm 2000 2000
Cwt guide rails mm 50/50/5

Max bracket distance mm 2000

Cwt guide rails in case mm

CW‘I‘gsafety e 75/62/10

Max bracket distance mm 2000

Table 1b: Main characteristics of ATLAS 2:1 N-RL lift.

Rated load kg s <1000

Min/max car weight kg 600/1100 720/1100
telescopic single side or central o ening doors

Door type P hin_iegd semi-automatic dgors °

Clear entrance width mm 600-1200

Number of car entrances 1 entrance or 2 entrances at 180°

IMaximum no. of stops 32

Maximum no. of accesses 64

Maximum travel m 80

|Minimum headroom mm See table 2b

Minimum pit height mm See table 2b (with a normal apron)

Rated speed m/s <1.75

Machine type ER1/ RN1 ER2D

Brake SPZ2300 PZ1600B

Controller type Kleemann Lisa 10 or 20 / Kleemann Serial / KLLC 100

|Drive type Ziehl Abegg Zetadyn 3C or 4C/ Yaskawa L1000A / Gefran ADL

'[g“?grated Controller / Kleemann UControl / STEP CH 1000

rive type

Diameter governor rope mm 6,5/8

- Min. braking load kN 31,5/28

Rope manufacturer, type Pfeifer Drako, 250 T

-diameter mm 8,0

-min braking load kN 43,3

Number of ropes 4-5 | 5

Traction sheave diameter | MM 320

-a, groove, Y - 180, hardened V-groove, 45

Car guide rails mm 7516210 89/62/16

Max bracket distance mm 2000 2000
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Cwt guide rails mm 50/50/5
Max bracket distance mm 2000
Cwt guide rails in case mm

CWT safety gear 7218240
Max bracket distance mm 2000

Table 2a: Allowed car dimensions Atlas 2:1 N.

Singte entrance car
Total car : V<10m/s 1,0 m/s 2V< 1,6 m/s
Rated load | it (exty | POO" height gyt Min head Min pit Min head

kg mm mm mm mm mm mm
<630 kg 2300 2000 1100 3400 1250 3600
>630 kg 2340 2000 1100 3400 1250 3600
<630 kg 2400 2100 1100 3500 1250 3700
>630 kg 2430 2100 1100 3500 1250 3700

Note 1: For larger car heights the minimum headroom is evenly increased.

Note 2: When a compensating chain is used, the required minimum pit depth is needed to be
increased with minimum 50 mm or the overtravel decreased accordingly in order to fulfil the minimum
clearance requirements.

Table 2b: Allowed car dimensions Atlas 2:1 N-RL.

Single entrance car
Total car . V<10m/s 1,0 m/s 2V< 1,75 m/s
Rated load | it (exty | PO Me19Mt ™40 Bit T Min head Min pit Min head
kg mm mm mm mm mm mm
400-1000 kg 2340 2000 1150 3400 1350 3700

Note 1: For larger car heights the minimum headroom is evenly increased.

Note 2: When a compensating chain is used, the required minimum pit depth is needed to be
increased with minimum 50 mm or the overtravel decreased accordingly in order to fulfil the minimum
clearance requirements.

2.2 Summary of applicable safety components
The following table lists the allowed safety components with their certificate number
which may be used in the Atlas 2:1 N or Atlas 2:1 N-RL within their application range.

Component Manufacturer; type Certificate no.
Gea Zita; E© 1 A/B LF/A-C-1047/04
Gea Zita; E© 2 A/B LF/A-C-1044/03
Electrometal; | (T1) LF/A-C-1179/11
Klefer; PRT2-40/10,PRD2-40/10 ATV 700

: Klefer; PRT2-50/11,PRD2-50/11 ATV 703

:;ir“(?r']gg d‘;‘\’/?;e Klefer; PRT3-40/10 ATV 706
Klefer; PRT3-50/11 ATV 707
Klefer-Tecnolama; PRC2-40/10 ATV 699 — ATV 530/1
Klefer-Tecnolama; PRC2-50/11 ATV 702 — ATV 484/3
Klefer-Tecnolama; PRC4-40/10 ATV 701 — ATV 533/1
Klefer-Tecnolama; PRC4-50/11 ATV 704 — ATV 487/4
Klefer-Tecnolama; PRC6-50/11 ATV 705 — ATV 488/3
Tecnolama; Premium 01/11-009/PR/R

© LIFTINSTITUUT B.V. NL12-400-1002-074-07 rev. 6 date: 22-01-2015 Page 5 of 19

No part of this work may be reproduced in any form by print, photo-print, microfilm or any other means without written permission from Liftinstituut B.V.  rensss re4s wmen 12

LIFTINSTITUUT B . V. - SAFETY A ND QUALITY M ANAGEMENT

Buikslotermeerplein 381 P.0. Box 36027 Tel. +31 20 - 435 06 06 www.liftinstituut.nl VAT number:
NL - 1025 XE Amsterdam | NL - 1020 MA Amsterdam Fax +31 20 - 435 06 26 contact@liftinstituut.nl | NL 810399441 B0O1

Registered by the Dutch Chamber of Commerce nr. 34157363. General terms of supply of Liftinstituut B.V. are registered at the Duth Chamber of Commerce, under number 34157363.



|

/7 LIFTINSTITUUT

“ﬁ\\
WN
AODNLTS
RVAL 187

Overspeed
governor (car
and cwt)

Oleo ; LSB16.B BSI-LB-570095
Oleo ; MLB18 BSI-LB-570092
Montanari; RG300,RH300,RG300BD,RH300BD AGB 100/4
Thyssen; 6023 AGB 055/2
PFB; LK300 AGB 184/4

Kleemann; KLG1.0

NL10-400-1002-071-07

Kleemann; KLG1.6

NL10-400-1002-071-08

Dynatech; Quasar

ATI/LD-VA/M207 /12

Ningbo/AoDepu; 0X-187

CN.CE.0383.01-07/09

. 2.3 Agglied other certified components

Component Manufacturer; type Certificate no.
Suspension Pfeifer Drako; 250 T KP 067/2
ropes Gustav Wolf; PAWO 819W + IWRC KP 271
Kleemann; Lisa 10 0920892613/5 / 0671
Kleemann; Lisa 20_RB_V2.3 NL11-400-1002-135-02
Controller - -
Main PCB Kleemann; Serial LF/A-C-1188/11
MLC; LC 100-S (PCB Safety circuit) 01/208/6003/12
MLC: LC 100-Z (PCB Car connections) 01/208/6003/12
Schneider; Lisa 10-10 0920892613/5 / 0671
Schneider; Lisa 10-A3 NL11-400-1002-135-03
D bridai Schneider:; Lisa 20 RB_V2.3 NL11-400-1002-135-02
Pg‘g riaging Kleemann; GL-2LEV LF/A-C-1188/11
Kleemann; SB-ZONE LF/A-C-13007/12
STEM; NCUM 10 DES 009/1, DCI020
STEP/Kleemann; SM11B V3.4 44/208/14076001
Inverter Yaskawa; L1000A (SIL2) Z10/10/03/22733/027
Zetadyn; 4C 01/205/5288/13
Kleemann, UCMP for traction lifts with gearless
drive models ATLAS 1:1, ATLAS 2:1N(-RL),
UCMP system ATLAS RPH 211N, ATLAS 2:1-L, ATLAS GIGAS NL12-400-1002-074-05 =Rev.5
2:1N, ATLAS SUPER GIGAS 4:1, Gearless MR.
Mayr RTW/8012 size 250, 350 ESV 845
Mayr RSR/8010 size 400 ESV 766/1
Warner ERS VAR 07 SZ 300 ESV 819
UCMP mean Warner ERS VAR 09 sz 600/500 NL11-400-1002-153-01
s Suzhou Torin Drive ; PZ 300 B ESV 847
Suzhou Torin Drive ; PZ 300 C ESV 877
Suzhou Torin Drive ; SPZ 300 ESV 893
Suzhou Torin Drive ; PZ 1600 B ESV 939
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Tecnolama; 265/11/50 02/09-009/PR/R
Tecnolama; 210/10/40 01/09-009/PR/R
Tecnolama; PRC6-40/10 ATV 534/1
Tecnolama; PR11-50/11,PRD1-50/11 ATV 483/3
Tecnolama; PRI2-40/10,PRD2-40/10 ATV 5311
Tecnolama; PRI2-50/11,PRD2-50/11 ATV 485/3
Tecnolama; PR13-40/10,PRD3-40/10 ATV 532/1
Tecnolama; PRI3-50/11,PRD3-50/11 ATV 486/3
Dynatech; PR 2000 UD ATI/LD-VA/IM150A-1/11
Dynatech; PR 2500 UD ATI/LD-VA/IMOB5A-3/11
Car safety gear | Dynatech; ASG-100 ATI/LD-VA/IM154A-2/11
Dynatech; ASG-120 ATI/LD-VA/IM154A-2/11
Kleemann; KL PSG-1000 (V<1,0 m/s) NL13-400-1002-074-12
Dynatech; PR 2500 ATI/LD-VA/M062A-1/11
Counterweight Kieemann; 1410315-D C/TH/LF06-03/0004
safety gear Centoducati; 92.01 10085
(optional) Dynatech; ASG-100 ATI/LD-VA/IM154A-2/11
Dynatech; ASG-120 ATI/LD-VA/M154A-2/11
Kleemann; KL PSG-1000 (V=1,0 m/s) NL13-400-1002-074-12
_ Dynatech; PR 2000 UD ATI/LD-VA/M150A-1/11
é‘;feﬁ;“yggice Dynatech; PR 2500 UD ATI/LD-VA/M065A-3/11
(Safety Gear) Dynatech; ASG-100-UD ATI/LD-VAIM154A-2/11
Dynatech; ASG-120-UD ATILD-VA/M154A-2/11
Mayr RTW/8012 size 250, 350 ABV 845
Mayr RSR/8010 size 400 ABV 766/2
Ascending Warner ERS VAR 07 SZ 300 ABV 819
safety device Suzhou Torin Drive ; PZ 300 B ABYV 847/1
(Brake) Suzhou Torin Drive ; PZ 300 C ABV 877/1
Suzhou Torin Drive ; SPZ 300 ABV 893/1
Suzhou Torin Drive ; PZ 1600 B ABV 939
Elastogran; 1251 08/208/AP005/1251
Elastogran; 1651 08/208/AP005/1651
Elastogran; 1002 08/208/AP005/1002
Elastogran; 1303 08/208/AP005/1303
PU Buffers Elastogran; 080080 44 208 06 338893 100
Elastogran; 125080 44 208 06 343067 100
Elastogran; 165080 44 208 06 343068 100
Acla; 300411 08/208/AP002/300411
Acla; 300401 08/208/AP001/300401
Thyssen; 01A
Hydraulic Thyssen; 01B APV 001/002/003
Buffers Thyssen; 01C
Hebei Dongfang Fuda Machinery; YH52/175 BSI-LB-516943
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2.4 Agglied other components

Component Manufacturer Type
Inverter Zotadyn 3G
Gefran ADL200
integrated Drive | STEP CH 1000
/ Controller Kleemann UControl

(3. Examinations and tests

The examination covered a check whether compliance with the Lift Directive
95/16/EC is met, if possible based on the harmonized product standard EN 81-1
1998 + A3:2009. Issues not covered by or not complying these Standards are
directly related to the above mentioned essential requirements based on the risk
assessment. The examination included:

_  Examination of the technical file (See annex 2):

_  Check of performed calculations according to EN 81-1.

_  Examination of the representative model in order to establish conformity with

the technical file.
— Inspections and tests to check compliance with the requirements.

4. Results

After the final examination the product and the technical file were found in
accordance with the requirements. The functional tests passed without remarks.
The load tests passed without remarks and did not lead to permanent deformations
or loss of stability.

4.1. Calculations

Calculations of the car guide rails and counterweight guide rails are made on the
basis of EN 81-1 requirements. Additional calculations were made for the
counterweight frame, machine support frame, drive shaft and the buffer support
structure. The calculations were checked and found in order.

There has been given special attention to the fact that it should be possible to
conduct final inspections without the need of checking calculations.

This means that, where possible, system limits are given such as maximum car mass
and maximum bracketing distance for the guide rails.

4.1.1. Guide rail calculations
The calculations are made according to EN 81-1 Annex G.
The calculations take into account the additional loads introduced by the machine.
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The information stated in the model description enables final inspections without the
need of a calculation check. The maximum bracket span for each allowed type of
guide rail is stated in the model description.

4.1.2. Traction

The calculations are made according to EN 81-1 Annex M and found in order.

The minimum and maximum required mass of the car is indicated in the model
description. The information stated in the model description enables final inspections
without the need of a traction calculation check.

4.1.3. Suspension rope safety factor

All relevant factors have been considered and lead to the maximum allowed car
mass and car dimensions as stated in the model description.

The information stated in the model description enables final inspections without the
need of a calculation check.

4.2 Measurements

4.2 1. Current measurements
Current measurements were done to check proper balancing. The final result was ok.

4.2.2. Speed measurements

The following speed measurements, using testloads, have been performed:

- nominal speed

- inspection drive speed

All measurements were within the set values according to paragraph 12.6 (nominal
speed), paragraph 14.2.1.3. (inspection drive speed)) of EN 81-1.

4.2.3. Insulation resistance measurements

On the following circuits, insulation resistance measurements have been performed:
- Motor circuit

- Safety circuit

- Car lighting circuit

The measured values of the single lines, and of parts of lines, as well as their
summation, were significantly higher than the required values in the standard EN 81-
1, par 13.1.3.

5. Conditions

On the EC type-examination certificate the following conditions apply:
General:
— This EC type certification does not include approval for fire-fighting purposes
according to EN 81-72.
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_  Motor and brakes must be energized according to the requirements of EN 81-
1:1998+A3:2009 clause 12.4 & 12.7 while the used contactors must fulfill the
requirements of EN 81-1 -1998+A3:2009 clause 13.2.

Atlas 2:1 N:
— Nominal load . 375-1000 kg
— Max. nominal speed . 1,6m/s
- Max travel : 60m
— Max number of stops . 24
Atlas 2:1 N-RL:
— Nominal load : 400 -1000 kg
— Max. nominal speed - 1,75m/s
— Max travel . 80m
— Max number of stops . 32

Control cabinet:

_  The controller must be located in a separate and lockable cabinet. It must be
able to close and lock this door without the use of a key. Opening can only be
done with the use of a key.

—  For MRL the control cabinet must be located next to one of the two upper
landing doors or in the nearby vicinity. In rare cases the control cabinet can be
located at intermediate floors, always in the nearby vicinity of the landing door.
In that case the following conditions must be met:

e Put a label at the bottom and top landing door, indicating the location of the
control panel.
The control cabinet must be accessible at all times

o Put a label inside the control cabinet door:” do not leave unattended, close
door when leaving “.

e Install an additional 3-phase main switch near the motor

—  For MR the control cabinet must be located in a machine room which is
fulfilling the requirements of EN81-1 +A3.

— The control panel shall be protected against splashing water and shall have a
protection degree IPX3, the electrical equipment inside the control panel shall
have a protection degree IP2X.

_  The cabinet shall be located in an area which is suitably protected against all
weather conditions, such as rain, including the working area ( min. 500 x 700
mm) in front of the cabinet.

_ Unrestricted access to the controller must be ensured. Therefore the controller
can not be located in private premises without additional measures.

— The control panel shall not be located in areas where interference with public
can be expected to lead to dangerous situations.

_ Ifthe controller is installed outside, the effect of high and low temperatures
and the influences on the lift system must be examined separately.
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_ In front of the control panel a horizontal free space of 70 cm is required. In
case the space in front of the control cabinet shall allow the passing of public
this minimum horizontal free space needs to be 1.20 m. In specific situations
for instance if wheelchairs have to pass by, this value might need to be
enlarged to 1,55 m. The essence is that in any case a free horizontal space of
70 cm is guaranteed. In addition, depending on the frequency of passing
public and the nature of activities on site, the use of a fence guarding the
working area might be needed.

— The light intensity in front of the opened control panel shall be 200 lux.

— A LED display must be installed in the control cabinet as a level indicator
including identification of car movement and car travelling direction.

— An emergency powered rescue drive must be supplied in the cabinet .

Machine:

— The light intensity in front of the machine and inverter shall be 200 Lux.

_  The machine used is equipped with a non-adjustable brake. This brake is
considered by its manufacturer as a maintenance free brake. The machine
itself needs only visual inspections. The maintenance work foreseen to be
performed from the car roof is not likely to cause any unexpected movement of
the car. Changing of the machine or the brake is considered repair work and
not maintenance work. For that reason the car is not equipped with any
mechanical blocking device to keep it in position to perform maintenance. ( EN
81-1:1998 + A3:2009 paragraph 6.4.3 )

— Considering the location of the machine at the side in the top of the well, nib
guards or other additional protections for the traction sheave are not required.

Rope system:

— The rope system of the ATLAS 2:1 N deviates from various EN 81-1 articles.
The nominal diameter of the ropes is 6.5 mm instead of the required 8.0 mm
and the traction sheave has a diameter of 210 or 240 mm. The rope
terminations consist of a wedge socket with one rope clamp that is mounted
such that it prevents that the wedge can leave the socket. Because of the
risks involved with the deviations of the standard, the suspension rope system
has been type approved by a Notified Body. The drive system of the ATLAS
2:1 N meets all conditions set in the report of both certifications.

Pit :

—  For entrance of the pit, in case the depth is over 500 mm, a vertically fixed
ladder shall be present to reach the pit floor from the landing. When this is not
possible, a not permanently fixed ladder can be used under several conditions:
e |t must be possible to place the not permanently fixed ladder in an

operational position angle of approximately 70° to the horizontal.
o Additional requirements for this ladder are that it can be stored either
against the wall of the well oron a support attached to the guide rail within
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a reach of 0.70 m or it is stored on the pit floor under the condition that it is
connected to a chain in order to lift it from the landing position.
e The ladder shall be connected irremovable to the pit.
e The ladder shall comply with EN 81-1, paragraphs 6.2.2.c and d.
_ Clearances between bottom of the safety gear frame and top of the overspeed
governor’s tension weight can be reduced to 100 mm minimum.

Car:

_  The car roof is accessible, provided with required handrails and inspection
drive.

_ Incase a 1,10 m balustrade is needed, it can be a foldable version. It is
equipped with 2 safety switches: one is checking the folded position that
enables normal drive and the other is checking the complete upright, unfolded,
position and enables inspection drive from the car top.

Re-levelling with open doors or pre-opening of doors:
When the option re-levelling with the doors open or pre-opening of doors is
provided, the following items will have to be checked during final inspection:
- The maximum length of the zones is 100 mm. It must fulfil the requirements of
EN 81-1 and the conditions of the UCMP certificate NL1 2-400-1002-074-05.
- The magnets which define the re-levelling or pre-opening zone, shall be
bonded to prevent movement with open doors outside the allowed zone.

- Local requirements may demand an emergency light on the car roof or top of
the well.

- A two way communication device shall allow contact with the rescue service
and shall be designed and constructed such, that it will function even without
the normal power supply. This provision shall be there both on the car roof and
on the bottom of the car so that it can be reached when trapped in the pit.

- Atemperature between +5°C and + 40°C must be ensured in the lift well

_ The vertical clearance between the VVVF located in the welltop ( which might
have some part in the car projection ) and the top of the cardoormotor box
must be sufficient. If this can not be achieved, the VVVF must be relocated.

Documents:

_  Atechnical file, a user manual, a maintenance manual and an electrical
diagram must be present at the lift.

— When the option re-levelling with the doors open is provided, the following
items will have to be present at the installation to be checked during final
inspection:

_  Detailed field test instructions regarding UCMP must be present in one of
the following documents “Kleemann KL-UCMP Traction-Examination and
Tests before putting into service”

“Gearless Machine Ziehl-Abegg / Lift Drive Zetadyn / Serial controller” or,
. “Gearless Machine Ziehl-Abegg / Lift Drive Zetadyn / Lisa controller” or,
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. “Gearless Machine Ziehl-Abegg / Lift Drive Yaskawa / Serial controller” or,
. “Gearless Machine Ziehl-Abegg / Lift Drive Yaskawa / Lisa controller” or,

e “MLC LC100 User Manual & NCUM10 Test instructions*

_  An additional calculation shall be done to check whether the deceleration
and stopping distance is within the limits as required by EN 81-
1:1998+A3:2009. The calculation method to be used is “Kleemann
Calculations for UCM-A3, stopping with Machine Brake”. For each installation
the calculations shall be checked and approved.

067

6 Conclusions

Based upon the results of the EC type-examination Liftinstituut B.V. issues an EC
type-examination certificate.

The EC type-examination certificate is only valid for products which are in conformity
with the same specifications as the type certified product. The EC type-examination
certificate is issued based on the requirements that are valid at the date of issue. In
case of changes of the product specifications, changes in the requirements or
changes in the state of the art the certificate holder shall request Liftinstituut B.V. to
reconsider the validity of the EC type-examination certificate.

7 CE marking and EC Declaration of conformity

Every product that is placed on the market in complete conformity with the examined
type must be provided with a CE marking according to annex Il of the Directive
under consideration that conformity with eventually other applicable Directives is
proven. Also every product must be accompanied by an EC declaration of conformity
according to annex |l of the Directive in which the name, address and Notified Body
identification number of Liftinstituut B.V. must be included as well as the number of
the EC type-examination certificate.

Prepared by: Certification decision by:

W.Visser
Product Specialist Certification
Liftinstituut B.V.
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Annexes

|Annex 1a : ATLAS 2:1 N (dimensions are not absolute )

ATLAS 2:1 N (375kag/ 5persons/ Available car area S00X1 150)
Side-opening doors

SW=1550
Cw=800
Y SR Y S L g
a Ja,  p, e, 8, AL al e, a a,
[ -1 ws Fx - i o.owt e -l st
. \ . i i " oy,
Cob | .
?I" e "-'?'
IR E . . bﬁ oy,
" b L 7.
£, P < .
» - .
oy i = | - = -v"
Ih' -'!
) g . B
- o ||| o
a s <‘r.]®
] I T b o= o s -
s . n
7y ;v Cal - =]
& ¥, Lo | ©
b ;'_s - . | - . :
- - . sllliv- -
(3 o
|.'... ™ iy ¥
- . -
- v .
ALY
= ~
- v
"L
.‘_:\
iy i
2, P,
N I
-
245 CO=800 1

ATLAS 2:1 N (450kg/ 6persons/ Available car area 1000X1250)
Side-opening doors
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ATLAS 2:1 N (630kg/ 8persons/ Available car area 1100X1400)
Side-opening doors
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ATLAS 2:1 N (1000kg/ 13persons/ Available car area 1100X2100)
Side-opening doors
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ATLAS 2:1 N (1000kg/ 13persons/ Available car area 1400X1600)
Side-opening doors :
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[Annex 1b  : Overview of complete installation
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Annex 2 - Documents of the Technical File which were subject of the
examination
title document number date
results of tests 14-06-2012
operation instructions V4-2012 05-04-2012
installation instructions V1.7-2011 05-04-2012
planning data V2.5-2009 05-04-2012
RA > no Block device V1 05-04-2012
RA > free space tension weight V1 28-06-2012
Stopping distance calcs ( UCM ) 5.5.3-13 05-04-2012
Atlas 2:1 Buckling calcs V1 10-04-2012
Atlas 2:1 Ropes & Traction calcs Rev. 2 12-09-2013
Atlas 2:1 machine beam calcs V1 16-07-2012
El diagram Serial-Zetadyn 3C V1 12-04-2012
El diagram Serial-Yaskawa V1 12-04-2012
El diagram Lisa 10-Zetadyn 3C \A 12-04-2012
El diagram Lisa 10-Yaskawa V1 12-04-2012
LC100 User Manual V1 01-09-2013
El diagram MLC L100-Gefran ADL | Rev.1 03-09-2013
Lisa-20 Systembeschreibung A3 V1.0 22-12-2011
Lisa 20 Benutzerhandbuch V0.92 30-10-2013
El diagram Lisa 20-Zetadyn 3C \'A 31-10-2013
El diagram Lisa 20-Yaskawa V1 28-10-2013
Stopping distance calcs ( UCM ) Add. RN1 & RNS machines 21-11-2013
Yaskawa Quick Start guide CP710616 33 B Dec 2009
STEP Instruction Manual V2.12 31-01-2014
El diagram Step V2 05-02-2014
Atlas_report V1 15-12-2013
Manual Zetadyn 4C R _TBA12_01 10-11-2014
El diagram Lisa 10-Zetadyn 4C V1 30-10-2014
El diagram Lisa 20-Zetadyn 4C V1 05-09-2013

P.0. Box 36027
NL - 1020 MA Amsterdam

NL12-400-1002-074-07 rev. 6
No part of this work may be reproduced in any form by print, photo-print, microfilm or any other means without written permission from Liftinstituut B.V.  ramsus eass wenen 12

SAFETY A ND

Tel. +31 20 - 435 06 06
Fax +31 20 - 435 06 26

date: 22-01-2015

QUALITY

Page 18 of 19

M ANAGEMENT

www.liftinstituut.nl
contact@liftinstituut.nl

Registered by the Dutch Chamber of Commerce nr. 34157363, General terms of supply of Liftinstituut B.V. are registered at the Duth Chamber of Commerce, under number 34157363

VAT number:

NL 810399441 B0O1




5 8

\/ LIFTINSTITUUT

Q

N
PRODUCTS
RvA T 087

| Annex 3

. Revision overview

REVISIONS OF THE CERTIFICATE

Rev.: | Date Summary of revision

- July 17, 2012 Original

1 October 19, 2012 Including SB-ZONE & change bracket distances

2 December 03, 2013 | Including several safety components, controllers

3 December 19, 2013 | Textual changes

4 February 25, 2014 | Including STEP Controller/Drive

5 July 10, 2014 Add UControl, Brakes as ASD, new well cross sections
6 January 22, 2015 Add 4C, Atlas 2:1N-RL, Machines

REVISIONS OF THE REPORT, BELONGING TO THE CERTIFICATE

Rev.: | Date Summary of revision
- July 17, 2012 Original
1 October 19, 2012 Including SB-ZONE & change bracket distances
2 December 03, 2013 | Including several safety components, controllers
3 December 19, 2013 | Textual changes
4 February 25, 2014 | Including STEP Controller/Drive
5 July 10, 2014 Add UControl, Brakes as ASD, new well cross sections
6 January 22, 2015 Add 4C, Atlas 2:1N-RL, Machines
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