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1.0 Parametry vytahu

zak.é. LM-10-297-19

vyré. 10-297-19

1.1 Vytah

Nosnost . . . .. .. = 630 kg QN= 6180,3 N
Klec..................... K= 620 kg KN= 6082,2 N
Zavazi = (K+0,45xQ) ...... = 903,5 kg ZN= 8863,3 N
Zdvih........ . ....H= 10,80 m

1.2 Stroj pfiloha je vypocet od vyrobce = vyhovujici
Typ stroje PMC-125-M-002 LIFTEQUIP
Hmotnost stroje 137 kg

Vykon elektromotoru - . . . .. P= 3,80 kW

Synchronniotaéky . ..... ..... = 159 min-1 VWWVF
Uginnost stroje . .. ........ etavs= 0,98

Rozteé. primér tieciho kotouée Dt= 0,24 m

Roztegny primér kladky . . . . . Dk1= 0,2 m

Pocetkladek ............. mbDk1= 2

Rozteény primér kladky . . . . . Dk2= 02m

Potetkladek . . ........... mDk2= 1

Roztecny primér kladky . . . . . Dk3= 0Om

Potetkladek . ............ mDk3= 0

Roztegny primér kladky . . . . . Dk4= om

Podetkladek .. ........... mDk4= 0

Pfevodovy pomeér Sneku . .. .. .. is= 1

Pfevodovy pomeér celnimi koly . . ick= 1

Prevodovy pomér kladkami . . . . . ik= 2

Uhel klinové drazky .. ... ... gama= 45 stupen 0,785398 rad
Uhel opéasani ............ alfa= 180,0 stupef pomocny vypodet P1
Uhel zafezu (pokudje) .... beta= 105 stupen 1,832596 rad
1.3 Lana

Podetlan................. Im= 7 pfiloha je vypocet od vyrobce = vyhovujici
Jmenovity prumérlana. ... .. = 0,0060 m

Jmenovita nosnost lana . . .. N1= 25900 N

Hmotnost imlana.......... L1= 0,153 kg/m pokud je stroj dole L=0
Hmotnost lan pfi délce H. .. L (LN) 12 kg LN= 1135 N
Soucinitel bezpecnosti fan  kdov= 12

Ekvivalentni po&et hnacich kotouc¢d = = .Nequiv(t) = 15,2

Pocet kladek s ohybem ve stejném smysliu . . Nps= 2

Pocet kladek s protismémym ohybem . . Npr= 1

Stiedni primér véech kladek .. ... ... . Dp= 0,200 mm

Pocet kladek na valivych loziskach . . .. . Pkv= 3

Pocet kladek na kluznychych loZiskach . Pkk= 0
Utinnostkladek . . ..................... etak= 0,941

Uginnost voditek . . ............... . etav= 0,96

1.4 Voditka kiece

Poget voditek . .. ........... vm= 2 Material dle CSN 41 1373
Modul pruZznosti vtahu....... E= 2,1E+11

Mez pevnosti pouzitého voditka . .. ... ... ... Rm= 458 Mpa

Dov. napéti-normaini provoz,nakladani . . sigmapD= 195 MPa

Dov. napéti-plisobeni zachycovaél . . .. sigmazD= 244 MPa

Dov. Max. prihyb voditka . . . . . yD= 5 mm

Profil voditka 90/75/16

Plocha prifezu voditka . . . . . . .. S= 1700 mm?

Hmotnost 1m voditka . ....... Vi= 13,30 kg/m

Modul priifezu ohybu v ose x  Wx= 2,0800 E-5m®

Modu! prifezu ohybu v osey Wy= 1,1400 E-5 m®

Moment setrvacnostik ose x ..  Ix= 10,120 E-7 m4

Moment setrvacnostik osey .. ly= 5,150 E-7 m4

Polomér momentu setrv. k ose x ix= 0,024 m

Polomér momentu setrv. kosey iy= 0,017 m

Tloustka spojky stojny s pfirubou c= 9 mm?

Max. vzdalenost podpor (kotev) k= 1,6 m

Délka voditek (proht..+zdvih+hor.prost.)= 14,8 m

Hmotnost voditka . G= 196,84 kg

Staticky vypocet - zakazka éislo :
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1.5 Kotvy voditek

levé strana

Profil ¢elni

Modu! prifezu ohybu gelni &. W1=
Modul prifezu ohybu boéni &. W2=
Délka Celni ¢asti kotvy. . ....... 1=
Délka bocni ¢asti kotvy. .. ... ..
Dovolené normélové napéti sigmaD=

pravé strana

Profil ¢eini

Modul priifezu ohybu &elni &. W1=
Modul prifezu ohybu boéni & W2=
Délka Celni &astikotvy. ... ... .. 1=
Délka bocni éasti kotvy. . ... ... 12=
Dovolené normalové napéti sigmaD=

1.7 Klec
Pocet zavésnych kabeld. . . nk=
Hmotnost imkabelu . . .. .. ... Ci1=

Tihova sila od zavés. kabelll Mtrav=

Sitkaklece . ................. b=
Hioubka klece ............... c=
Rozte¢ vodidl (vyskova) . ... .. =

Excentricita zatiZzeni od nosnosti xQ=
Excentricita zatiZzeni od nosnosti yQ=

Excentricita zatiZeni od klece  xK=
Excentricita zatizeni od klece  yK=
Excentr. zatizeni pfi naklddani  x1=

Excentr. zatizeni pfi nakladani  y1=
Excentr. zatizeni pfi naklddani xKn=
Excentr. zatiZzeni pfi nakladani yKn=
Vyoseni zavésu klece x8=
Vyoseni zavésu klece . yS=

1.8 Omezovaé rychlosti

Typ OR

Rozte¢. primér tieci kladky DtOR=
Rozte¢. priimér nap. kladky DkOR=
Hmotnost npinaciho zavazi mOR=
Uhel klinové drazky .. ... ... gama=

Jmenovity primérlana. .. ... dOR=
Jmenovita nosnost lana . . . N1=
Rameno zavéeni zavazi

Soucinitel bezpec¢nosti lana  kdov=
Staticky vypocet - zakézka Cislo :

levé/pravé podle uspofadani vytahu v Sachté

Profil bo&ni
2,1600 E-5 m®
1,2400 E-5m®

1,02 m
0,36 m
160 MPa

2,1600 E-5 m®
1,2400 E-5 m*
1,02 m
0,36 m
160 MPa

Profil bo&ni
2,1600 E-5m?
1,4800 E-5 m®

0,3 m
0,42 m
160 MPa

2,1600 E-5m®
1,4800 E-5 m?*
0,3 m

0,42 m
160 MPa

4
0,475 kg/m
10,26 kg
1,130 m
1,530 m
2,620 m
0,191 m
0,141 m
0,160 m
0,000 m
0,710 m
0,030 m
0,160 m
0,030 m
0,175 m
0,000 m

pro pfipad excentrického zavéseni

Dynatech VEGA+dalk.vybav.
0,20 m
0,20 m

35 kg
35 stupen
0,0060 m
25900 N
200 mm
8

0,610865 rad
PAWO 819w

LM-10-297-19 list €. 3/ listh 7+9 vyrobni &islo :
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2.0 Vytahovy stroj pfiloha je vypodet od vyrobce = vyhovuijici

2.1 Celkovy pifevodovy pomér

ic=is*ick*ik ic= 2

2.2 Vypoctena provozni rychlost
vv= (Pl *Dt* n)/ (60 * ic) vv= 0,999 m/s

2.3 Obvodova provozni rychlost
vo= v ¥ ik vo=  1,99799 mfs

2.4 Obvodova sila na kotouci
Fo= (QN+KN-ZN)/ik + LN Fo= 181305 N

2.5 Celkova ucinnost vytahu

etac = etavs * etak * etav etac=  0,88547

2.6 Potiebny vykon elektromotoru
Pp= (Fo * vo) / (1000 * etac) ~ Pp= 4,001 kW < skuteény vykon = 3,8 kW

3.0 Nosné prostredky pfiloha je vypocet od vyrobce = vyhovujici
3.1 Bezpecnost lan
3.1.1 Stanoveni soutinitele bezpe&nosti Sf

Kp= (DUDp)"4 Kp= 2,074
Nequiv (p)= Kp*(Nps+4*Npr) = 12,442
Nequiv = Nequiv (p) + Nequiv (t) = 27,642
pomér (Dt/d) . 40
soucinitel bezpeénosti Sf= 26,517

3.1.2 Kontrola bezpe&nosti lan

3.1.2.1 Koeficient bezpe&nosti pouzitého lana
k= (Im*N1)}/((QN+KN)/ik) + LN k= 29,0325

kdow/0,7= 17,143 < k= 29033 - VYHOVUJE
St= 26517 < k= 20033  — VYHOVUJE
4.0 Treci kotoué priloha je vypoget od vyrobce = vyhovujici

4.1 Kontrola poméru priméru lana a kotouée (kladky)

pomér Dt/d 2 40 Dvd= 40 2 40 --- VYHOVUJE
nejmensi primér pouz kladky Dkmin= 02m
pomér Dkmin/d 240 Dkmin/d= 33,33 240 - VYHOVUJE viz.certifikat

4.2 Treci schopnost

Zpomaleni klece pfi nouzovém zastaveni .. az= 0,7 m/s
Min. soucinitel tfeni (pro nakladani) . . . . . . mil= 0,1

Min. soucinitel tfeni (pro zastavenou klec). . mi2= 0,2
Min. soucinitel tfeni (pro nozové zastaveni)

mi3= 0,1/(1+v/10) mi3=  0,0909

Staticky vypodet - =zakazka &islo: LM-10-297-19 list &. 4/ listh 7+9 vyrobni gislo:  10-297-19



4.2.1 Kontrola pro trak&ni kotout s klinovou drazkou Pfiloha je vypocet od vyrobce, vyhovujici

(klinovou drazkou se zafezem - tvrzenou) pouZitd drézka V-tvrzena s podfiznutim 105st.
fn= mi1/sin{gama/2) fn=  0,26131
efan= e*fn*a) efan=  2,27263
fz= mi2/sin(gama/2) fz= 0,52263
efaz= e'\(fz*a) efaz= 5,16485
fz3= mi3/sin(gama/2) fz3=  0,23758
efaz3= e’(fz3*a) efaz3= 2,10934

4.2 .1.1 Kontrola trak&ni schopnosti pro pfipad:

nakladani - klec zatizena 125% nosnosti v dolni krajni stanici

T1.1= (1,25"QN+KN)/ik+LN T1.1=  7017,3 N

T1.2= ZNfik T1.2= 44317 N

pomér T1.1/T1.2= 1,58344 < efan= 227263 -— VYHOVUJE

4.2 .1.2 Kontrola trakéni schopnosti pro pfipad:
zastavena prazdna klec - klec v horni krajni stanici - zadvaZi sedi na dosedech (2=0)

T2.1= (KN + Mtrav*g)/ik T2.1= 309143 N
T2.2= ZN/ik + LN T2.2= 113,5 N
pomér T21/T2.2= 27,2444 > efaz= 5164847 --—- VYHOVUJE

4.2.1.3 Kontrola trak&ni schopnosti pro pfipad:
nouzové zastaveni klece - klec zatizena 125% nosnosti v dolni krajni stanici

T3.1= ((1,25°Q+K)"(g+az))ik+(L*(g+az))  T3.1= 7518,0 N
T3.2= Z*(g-az)fik T3.2= 411544 N
pomér T3.1/T3.2= 1,82677 < efaz3= 210934 -~ VYHOVUJE

4.3.1 Tlak v draZce tieciho kotoute

T=(QN+KN)/ik + LN T= 624472 N

pdov= (12,5 + 4*vo)/(1+vo) pdov= 6,83523 MPa

p={THm*d*Dt))*(4,5/sin(g/2))*10*-6
p

7,28493 MPa S pdov= 6,8352 — VYHOVUJE

4.2.2 Kontrola pro trakéni kotoué s polokruhovou drézkou se z&fezem

fn= mi1*(4(cos(gama/2)-sin(beta/2))) / Pl-beta-gama-sin beta+sin gama
fn=  1,3957

efan= e’(fn*a) efan= 80,2146

fz= mi2*(4(cos{gama/2)-sin(beta/2))) / Pl-beta-gama-sin beta+sin gama
fz=  0,39437
efaz= e\(fz*a) efaz= 3,45198

fz= mi3*(4(cos(gama/2)-sin(beta/2))) / Pl-beta-gama-sin beta+sin gama
fz3=  1,26893
efaz3= e*(fz3*a) efaz3= 53,8639

4.2,2.1 Kontrola trakéni schopnosti pro pfipad:

nakladani - klec zatizena 125% nosnosti v do!ni krajni stanici

T1.1= (1,25*QN+KN)/ik+LN T11= 7017,3 N

T1.2= ZN/ik T1.2= 44317 N

pomér T1.4T1.2= 158344 < efan= 80,21463 -- VYHOVUJE

4.2.2.2 Kontrola trakéni schopnosti pro piipad:
zastavena prazdna klec - klec v horni krajni stanici - zdvaZi sedi na dosedech (Z=0)

T2.1= (KN + Mtrav*g)/ik T2.1= 3091,43 N
T2.2= ZNJik + LN T2.2= 1135 N
pomér T2.1/T2.2= 272444 >  efaz= 3451977 - VYHOVUJE

4.2.2.3 Kontrola trak&ni schopnosti pro piipad:
nouzové zastaveni klece - klec zatizena 125% nosnosti v dolni krajni stanici

T3.1= ((1,25*"Q+K)*(g+az))/ik+(L*(g+az)) T3.1= 7518,0 N
T3.2= Z*(g-az)lik T3.2= 411544 N
pomér T3.1/M3.2= 182677 < efaz3= 53,86386 --- VYHOVUJE

4.3.2 Tlak v draice tfeciho kotoute
T=(QN+KNY/ik + LN T= 624472 N
pdov= (12,5 + 4*vo)/(1+vo) pdov= 6,83523 MPa
p=(THm*d*Dt))*(8*cos(beta/2))/(Pl-beta-sin beta)*10*-6
p= 879438 MPa < pdov= 6,8352 - VYHOVWE

Staticky vypotet - zakazkadislo: LM-10-297-19 list&. 5/ list 7+9 vyrobni éislo :  10-297-19



5.0 Voditka
5.1 Zatizeni pii pusobeni zachycovact

pouzité zachycovade .. .. ....... klouzavé
Soucinitelrézu . .. ........... k1= 2
B= k1*(KN+QN) / vm B= 12262,5 N

5.1.1 Namé&hani na ohyb silami ve vodicich &elistech
Fx= k1*(QN*xQ+KN*xK) / (vm*h) Fx= 822,57 N
Fy= k1"(QN*yQ+KN*yK)/(vm/2*h) Fy= 666,4 N

sigma x=((3*Fy*lk)/16)/Wx sigmax= 9,61136 MPa
sigma y=((3*Fx*lk)/16)/Wy sigmax= 21,6466 MPa

sigma m= sigma x + sigmay = 31,2579 MPa SsigmaD 244 — VYHOVUJE

5.1.2 Namahani na vzpér

Soutinitel rézu . ........... k3= 1

Sila zplisobena pomocnymi zafizenimi na jedno voditko .. ....... M= #HN POZOR ZDE 1900kg
A=k /imin A= 94,1

(370 - z tabulky Waro= 1,783

Ws20 - z tabulky Ws20= 2,242

w= ({(ws20 - W370)/(520-370))*(Rm - 370)) + w370 = 2,052

sigma k= ((B+k3*M)*w/S sigmak: 37,74 MPa SsigmaD 244 --- VYHOVUJE

5.1.3 Kombinované namahani
sigma = sigma m + (B+k3*M) /S

49,65 MPa SsigmaD 244 - VYHOVUJE

sigma c= sigma k + 0,9*sigmam = 65,873 MPa SsigmaD 244 --- VYHOVUJE

5.1.4 Namabhaéni pf¥iruby voditka na ohyb
sigma F= (1,85*Fx)/c*2 sigma F= 18,7871 MPa SsigmaD 244 - VYHOVUJE

5.1.5 Prahyby
Ay= (0, 7*Fx*Ik*3)/(48*E*ly) Ay= 045 mm <yD= 5 -- VYHOVUJE

Ax= (0.7°Fy*k"3)/(48'E*lx)  Ay= 019 mm <yD= 5 — VYHOVUJE

5.1.6 Sily pusobici na podiahu prohlubn&
Fp1 - pod kazdym voditkem
Fp1=10"G+B Fpi= 14230,9 N

Fp2 - pod nérazniky klece
Fp2= 40*(K+Q) Fp2= 50000 N

Fp3 - pod vyvaZovacim zavazim
Fp3= 40°Z Fp3= 36140 N

5.2 Zatizeni "normalini provoz - jizda"

Soucinitetrazu. .. ........... k2= 1,2
Fxj= (k2*(QN*(xQ-xS) + KN*{(xK-xS))/(vm*h) Fxj= 2,10615 N < Fx = 823 N
Fxji= (R2*(QN*(yQ-yS) + KN*(yK-yS))/(vm/2*h)  Fxj= 399,832 N = Fy = 666 N

5.3 Zatizeni "normalni provoz - nakladani”
plati pro vytahy do nosnosti 2500 kg

Fs= 0,4*QN Fs= 247212 N
Fxn= (KN*xKn +Fs*x1)/(vm*h) Fxn= 520,679 N SFx= 823 N
Fyn= (Fs*y1)/(vm/2*h) Fyn= 28,3067 N <Fy= 666 N

Protoze sily Fx a Fy pro pfipad zatizeni normélni provoz-jizda a normalni provoz - nakladani
jsou mensi nez sily vypo&tené pro pfipad zatiZzeni pfi plisobeni zachycovaél, neni opakovan
vypodet voditek pro tyto piipady zatizeni.

Staticky vypoéet - zakéazka &islo: LM-10-297-19 list & 6/ listd 7+9 vyrobni éislo:  10-297-19



5.4 Kotvy voditek
5.4.1 Naméahani ohybem &elni &asti
Leva strana

sigma o = (Fx*11/(4*W1) = 97,11 MPa SsigmaD

Prava strana

sigma o = (Fx*1/(4*W1) = 28,56 MPa SsigmaD

5.4.2 Namé&héni ohybem boé&ni Easti
Levé strana

sigma o = (Fy*l2/(2*W2)
Pravé strana

sigma o = (Fy*|2/(2*W2)

6.0 Ovéfeni naraznika
6.1 Narazniky klece

puzity typ nérazniku Wediss D2-D
podet naraznik( 2
zatiZzeni jednoho narazniku 625 kg
dosedaci hmotnost min 330 kg
dosedaci hmotnost max 1250 kg

6.1.1 Kontrola stlateni

potiebné minimimalni stladeni naraznikd odpovida CSN EN 81-20, podle piilozeného certifikatu

6.2 Narazniky zavazi

puzity typ narazniku Wediss D2-D
polet naraznikd 1
zatiZeni jednoho narazniku 903,5 kg
dosedaci hmotnost min 330 kg
dosedaci hmotnost max 1250 kg

6.2.1 Kontrola stlageni

potfebné minimimalni stiaéeni naraznik( odpovida CSN EN 81-20, podle pfilozeného certifikatu

7.0 Kontrola nosnikil

7.1 Roznaseci nosniky ve strojovné

96,73 MPa <sigmaD

94,55 MPa SsigmaD

160

160

160

160

Jsou konstrukéni soucasti rodtu stroje se zavésy, v achté na voditkach

8.0 Omezovac rychlosti

8.1 Kontrola poméru priaméru lana a kladky
pomér DtOR/dOR 2 30 DtOR/dOR= 33,3230
pomér DKOR/OR 2 30 DkOR/dOR= 33,3 230

8.2 Kontrola bezpecnosti lana OR

8.1.1 Vypotet max. sily v lané OR pfi vybaveni OR
fnOR= miOR/sin(gamaOR/2) fnOR=  0,6651
efanOR= e*(fnOR*aOR) efanOR=  8,08021

T1.20R= (MOR*RZ+175)/175)
T1.10R= T1.20R/2 * efanOR

7358 N
29725 N

8.1.2 Koeficient bezpe&nosti pouzitého lana

kOR=N1/T1.10R kOR= 8,71 > kdovOR=

Staticky vypodet - zakazka gislo: LM-10-297-19 list &. 7/ listh 7+9
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Machine calculation

LiftEquip

ELEVATOR COMPONENTS

Offer 2019.10.22.047.948 .Mika
Date 22.10.2019
Customer number 85073 Commission: LM-10-297-19
Suspension 2:1
Technical data (gearless)
Capacity Q=630 kg
Maximum car mass Pmax = 620 kg
Maximum cw weight (Pmax + 0,45 * Q + MTrav/2) Mewtp,,, = 907 kg
Rated speed [m/s] vn=1 m/s
Trave! height H=108 m
Total force travelling cable+compensation chain Firay = 66 N
Force of suspension ropes [N] Fsr =113 N
Force of compens. unit [N] Fe =0 N
Machine type PMC1256M
Traction sheave diameter D, =240 mm
Rope diameter PAWO 81SW-IWRC d =6 mm
Quantity of suspension ropes ng = ST
Number of rope pulleys (Rolling bearing) N, =
Total effic. of rope pulleys n3 =0,985
Starts per hour Z=120
Operating time of lift ED =40 %
Power supply U =400 \'
Frequency of the supply f=50 Hz
Shaft coeff.friction car guide MyRF = 0,02
Shaft coeff.friction cw guide MyRG = 0,01
Operating drive rotation speed nrot = 159 1/min
Radius of inertia(motor shaft) y = 0,06
Overweight forces, replacement weight forces, torques
Kiu = 3924 K2o = 3186 K3o = 3204 Kd4u = 2589 N
Kim = 3731 K2m = 2993 K3m = 3397 K4m = 2782 N
Kio = 3539 K2u = 2799 K3u = 3590 Kdo = 2975 N
Gma3o = 22006 Gmvio = 21671 N
MAH = 351,2 MLH = 239 MLHm = 208,7 Nm
MVB = -319,5 MLB = -212.2 MLBm = -1864 Nm
Required motor output PLBm = 31 PLHm = 3,48 PNerf = 3,48 kW
Motor list data (L) PMC 125 M 002 MN = 230Nm PN = 38 kW
Etam = 0,738 nrot = 159 1/min IN = 102A IA = 18,8 A
Ueff = 336V MA = 400 Nm
Mass moments of inertia Jm = 0,18 J2a = 8,2015 Jgesa = 8414 kgm?
Jpulley = 0,13 J2v = 7,836 Jgesv = 8,0485 kgm?
Acceleration amin = 0,5 amax = 0,8 abetr = 0,8 m/s?
Operating datalLH =106 A ILHm = 926A IAHb = 16,51 A MAHb = 351,2 Nm
Brake MBr = 600 Nm 0.5*MBr/ABS(MLB) = 1,41
UBr = 207/144VDC aBry, = 03 aBr = 2,89 aBri2 = 0,65 m/s?
Uuellue = 207V/15A Uhlh = 144V /1,06 A
Generatoric efficiency PGLBm = 2,29 PGVB = 2,09 kW
Frequency inverter (L) MFC 21-15 SM V1 Sunen = 11kVA Sumax = 18,5 kVA
Etau = 0,97 A = 094 lupen, = 18A lUpax = 30 A
Type of braking resistor; BR 22/1.2 PRB = 0 PRB2 = 26 kW
For load-dependent acceleration amax = 0,8m/s? Qared = 110 %
a125 = 0,43 m/s? a110 = 0,8m/s? R2_110 = 08 m/s®
Cable load correction TSGF = 2134 HKUSGF = 312 g/m
Motor operating output (EVU sheet) PBLH = 3,48 kW
Electrical connected load (without control system) SBLH = 5,17 SBAH = 7,32 kVA
IBLH = 7,46 IBAH = 10,56 A
Heat dissipation (PMR = Qm + Qu + Qr + Qz + Qs) PMR = 6080 kJ/h
Qm = 1167 Qu = 108 Qr = 1154 Qz = 50 kJ/h
Qs = 3600

Please check that all supposed values are met in your construction site. The calculations of shaft, traction and braking torque
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Machine calculation

LiftEquip

ELEVATOR COMPONENTS

Offer 2019.10.22.047.948.Mika

Date 22.10.2019

Customer number 85073 Commission: LM-10-297-19
Suspension 2:1

rely on that.
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Machine calculation

LiftEquip

ELEVATOR GOMPONENTS

Offer 2019.10.22.047.948.Mika

Date 22.10.2019

Customer number 85073 Commission: LM-10-297-19

Suspension 2:1

Input values

Rated speed [m/s] v, =1 m/s

Travel height H=10,8 m

Depth of side positioned drive (from top landing) depth=0 m

Suspension roping = 2:1

Capacity Q=630 kg

Maximum car mass Pax = 620 kg

Compensation rated load CW Q%=45 %

Rope diameter PAWO 819W-IWRC dy, =6 mm

Quantity of suspension ropes ng,=7 ST

S.ropes mass per meter 8, = 0,153 kg/m

Trav.cabl.mass per meterfkg/m] Stray= 1,25 kg/m

Number of rope pulleys Np=3

Total effic. of rope pulleys (Rolling bearing) n3 =0,993

Power supply U line = 400 \Y

Minimale relative Netzspannung 90 %

Frequency of the supply f=50 Hz

For energy recovery no

Shaft coeff.friction car guide uRF = 0,02

Shaft coeff.friction cw guide uRG =0,01

Coolant temperature k coo = 40 °C

Altitude above sea level k loc = 1000 m

Starts per hour c/h =120

Operating time of lift OT=40 %

Minimum acceleration amin=0,5 m/s?

Maximum acceleration B amax=08 m/s?

Machine type (gearless) PMC125M

Type of wrap SwW

Traction sheave diameter D, = 240 mm

Calculated values

Radius of inertia(motor shaft) y=0,06

Maximum cw weight  (Pmax + 0,45 * Q + MTrav/2) Mcwt,o, = 907 kg

Force of suspension ropes [N] Fgr=113 N

Force of compens. unit [N] Fer=0 N

Total force travelling cable+compensation chain Frray = 66 N

Overweight forces

Accel. full up, car bottom k1gown = 3924 N Accel. empty down, car bottom k2i,, = 3186 N

Accel. full up, car middle k1mig=3731 N Accel. empty down, car middle k2mig=2993 N

Accel. full up, car top k1p=3539 N Accel. empty down, car bottom K24own=2799 N

Decel. full down, car top k3jpp = 3204 N Decel. empty up, car bottom kdgown = 2589 N

Decel. full down, car middle k3mig=3397 N Decel. empty up, car middle kdmiq=2782 N

Decel. full down, car bottom k3gown = 3590 N Decel. empty up, car top kdiop=2975 N

Replacement force of translat. Masses at acceleration Gma3o = 22006 N

Replacement force of translat. Masses at qeceleration Gmvilo = 21671 N

Mass moment inertia of motor Jmot =0,18 kgm?

Mass moment inertia of all pulleys Jpul=0,13 kgm?

Moment of inertia acceleration J2a = 8,2015 kgm?

Total moment of inertia acceleration Jtotala= 8,414 kgm?

Moment of inertia deceleration J2v = 7,836 kgm?

Total moment of inertia deceleration J total v = 8,0485 - kgm?
Version 3.1.22.205, 22.10.2019 13:27:04, mikape page 5



Machine calculation

LiftEquip

ELEVATOR GCOMPONENTS

Offer 2019.10.22.047.948.Mika

Date 22.10.2019

Customer number 85073 Commission: LM-10-297-19

Suspension 2:1

Full load torque Tlh =239 Nm
Rating lift moment T Ihm = 208,7 Nm
Full load start.torqg. for amax Tah=351,2 Nm
Braking torque of full load Th=-2122 Nm
Rating of braking torque T lbm =-186,4 Nm
Decelerat. torque of full load Tvb=-319,5 Nm
Planning drive rotation speed n =159 1/min
Power of full load Plh=3,98 kw
Rating lift power P Ihm = 3,48 kW
Required motor power Preq=3,48 kw
Braking power of full load Plb=35 kw
Rating of braking power Plbm=3,1 kw
Generatoric effective power P glbm=2,29 kw
Max. generatoric effec. power P gvb = 2,09 KW
Motor type PMC 125 M 002 (L)

Nominal power of motor P nom=3,8 kw
Rated torque of motor T nom = 230 Nm
Operating drive rotation speed n rot = 159 1/min
Nominal current I nom=10,2 A
Starting torque of motor T a nom = 400 Nm
Starting current of motor lanom= 18,8 A
Effective voltage Uer = 336 A%
Frequency of stator f=26,5 Hz
Motor efficiency n=0,738

Weight of motor m= 137 kg
System of protection motor P21

Operating data

Operating Acceleration aoper=0,8 m/s*
Motor current of full load I lhqy, = 10,6 A
Operating motor current Ilh=9,26 A
Op.current of full load, abter 1 ah = 16,51 A
Full load start.torq.for abetr T ahgpe = 351,2 Nm
Type of inverter MFC 21-15 SM V1 (L)

Output-rated current of frequenty inverter I nomg, =18 A
Output-max current of frequency inverter 1 max, ;= 30 A
Output-overload current of frequency inverter I overload,; = 31 A
Output-rated power of frequency inverter S nomg, = 11 kVA
Output-max power of frequency inverter S max,; = 18,5 kVA
Network power factor A=0,94

Efficiency frequency inverter n =097

Lost heat access. of freq.inv. Pvacc=50 w
Type of brake resistor BR 22/1.2

Schutzart der Steuerung

Electrical connected load (without control system)

Motor operating output (EVU sheet) PBLH = 3,48 kw
Input-rated current of frequency inverter lline rms = 7,46 A
Input-max current of frequency inverter I line max = 10,56 A
Input-rated power of frequency inverter Sline rms = 5,17 kVA
Input-rated power fE!I car starting of inverter S line max = 7,32 kVA
For load-dependent acceleration

Operating Acceleration aoper=0,8 m/s?
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Machine calculation

LiftEquip

ELEVATOR COMPONENTS

Offer 2019.10.22.047.948.Mika

Date 22.10.2019

Customer number 85073 Commission: LM-10-297-19

Suspension 2:1

Acceleration at 110% load a1109=08 m/s?
Acceleration at 125% load a 125q=0,43 m/s?
Limit value of the loading Qgrea = 110 %
Jerk 2 at 110% load - i2110=0,8 m/s®
Cable load correction

suspension rope weighting TSGF = 2134 g/m
Tr.c. lower rope weight factor HKUSGF = 312 g/m
Brake (electrical supply)

Type of brake 2X300

Mech. brak. torque, oper.brake T brake = 600 Nm
Maximum acceleration amax = 0.8 m/s?
Min.decelerat.at one brakecir. amin= 0.3 m/s?
Safety factor of mech.brake T brake / (2 * Abs(T th)) = 1,41 > 1,3 (min)
Decel. of total mech. brake Aprake = 2,89 > 0,8 m/s?
Decel. of one brake circuit Aprake / 2=0,65 > 0,3 nJ/s?
Brake voltage Upick upistst = 207/144V DC

Brake current at pick up lick up = 1,5 A
Brake current at holding bstat = 1,06 A
Air conditioning system — Heat dissipation

Heat loss of controller Q contr = 3600 kJ/h
Heat loss of motor Q mot = 1167 kJ/h
Heat loss of frequency inverter Q inverter = 108 kJ/h
Heat loss additional devices of frequency inverter Qs=50 kJ/h
Total cooling load Q total = 6080 kJ/h
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Traction, EN81-20 - datasheet

LiftEquip

ELEVATOR COMPONENTS

Offer 2019.10.22.047.948.Mika

Date 22.10.2019

Customer number 85073 Commission: LM-10-297-19
Suspension 2:1

Technical Data

Capacity Q=630 kg
Maximum car mass Pmax = 620 kg
Minimum car mass Pmin = 620 kg
Rated speed [m/s] vn=1 m/s
Travel height H=10,8 m
Total force travelling cable+compensation chain (STrav = 1,25 kg/m) FTrav =66 N
Maximum cw weight (Pmax + 0,45 * Q + MTrav/2) Mcwtmax = 807 kg
Minimum cw mass (Pmin + 0,45 * Q + MTrav/2) Mcwtmin = 287 kg

Rope Data

Suspension rope type

Rope diameter

Quantity of suspension ropes
Min. breaking load of a rope
Force of suspension ropes [N]
Force of compens. unit [N]

Traction Sheave Data
Groove type

Traction sheave diameter

Wrap angle

Undercut angle

Opening angle

Hardened sheave

Traction sheave width

No. of traction sh. grooves
Distance between grooves

Pulley Data

Rope pulleys in general
Number of rope pulleys

Average diameter of rope pulleys

Rope pulleys between traction sheave and car side
Number of pulleys with simple rope bends

Number of pulleys with reversed rope bends

Additional pulley at car for 2:1 or 3:1 suspension

Based mass of reeving pulieys

Based mass of rope pulleys

Based mass of deflection pulley (dw)

Rope pulleys between traction sheave and counterweight side

Number of pulleys with simple rope bends
Number of pulleys with reversed rope bends
Additional pulley at cwt for 2:1 or 3:1 suspension
Based mass of reeving pulleys

Based mass of rope pulleys

Based mass of deflection pulley (dw)

Version 3.1.22.205, 22.10.2019 13:27:04, mikape

PAWO 819W-IWRC

dr=6
ns=7

BKmin = 25900

Fsr=113
Fer=0

V-groove

Dt = 240
o=180
B=105
vy=48

Yes

Brt=75

nt=7
RAt=10

Np=3
Dp = 240

NPDScar=0
NPDRcar =0
NP21car=1
mPcar = 3,06
mPDcar=0
mPDWcar =0

NPDScwt=0
NPDRcwt =0
NP21cwt=0
mPcwt = 3,06
mPDcwt =0

mPDWewt = 0

mm
ST
N

N

N

mm
deg
deg
deg
mm

mm

mm
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Traction, EN81-20 - result sheet li f IE q”ip ®

ELEVATOR COMPONENTS

Offer 2019.10.22.047.948.Mika

Date 22.10.2019

Customer number 85073 Commission: LM-10-297-19
Suspension 2:1

Calculation traction

Car loading T1/T2 <=efc OK
Required traction at loading T1/T2=1,5775

Actual traction at loading efe = 2,2726
Emergency braking condition T1IT2 <=efc OK
Required traction at emergency braking T1/T2 =1,6464

Actual traction at emergency braking efor = 1,982

Car stalled condition T1T2 >=efe OK
Admissible traction at car stalied T1/T2 = 27,0926

Actual traction at car stalled efe = 51648

Calculation rope safety

Equivalent number of pulleys Negquiv = 12,8

Actual rope safety SFit = 29,04 OK
Minimum rope safety SFmin=12

Min.rope safety rope lifetime SF = 20,43
Minimum diameter of pulley

Necessary minimum diameter of pulley Dmin = 240 mm
Traction sheave diameter Dt = 240 mm
Minimum diameter of rope pulleys Dbmin = 240 mm
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LiftEquip

ELEVATOR COMPONENTS

Traction sheave shaft

Offer 2019.10.22.047.948.Mika

Date 22.10.2018

Customer number 85073 Commission: LM-10-297-19
Suspension 2:1

Technical Data

Capacity Q=630 kg
Maximum car mass Pmax = 620 kg
Compensation rated load CW q% =45 %
Maximum cw weight Mcwt,,o, = 907 kg
Travel height H=10,8 m
Machine type PMC125M

Total force travelling cable+compensation chain F1ray = 66 N
Force of suspension ropes [N] Fgr =113 N
Traction sheave diameter D¢ =240 mm
Mass of traction sheave M, =11 kg
Wrap angle a=180 deg
Rope ramp at car on Traction sheave

Ft <= Ft,, OK
Ta
Shaft load calculation
Max.force of all ropes, car T1=6162 N
Max.force of all ropes, cw T2 = 4560 N
TS actual force of shaft Ft = 10830 N
TS permissible force of shaft Ftzy = 14000 N

Proof of TS shaft with Q
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LiftEquip

Lift Settings
ELEVATOR COMPONENTS
Offer 2019.10.22.047.948.Mika
Date 22.10.2019
Customer number 85073 Commission: LM-10-297-19
Suspension 2:1
Rated load 630 kg
Car mass 620 kg
Compensation rated load CW 45 %
Rated speed [m/s] 1 m/s

Drive
Motor
Frequency inverter

Pole pair no

Planning drive rotation speed
Frequency of supply
Nominal current

Effective voltage

Nominal power of motor
Motor connection

Version 3.1.22.205, 22.10.2019 13:27:04, mikape

PMC 125 M 002

MFC 21-15 SM V1

10

159 1/min
50 Hz
10,2 A
336 \'

38 kW
star connected
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