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1. �����������������������
 
'ABCBDEFG�HIJDKLM
�DNDOHJ�PQ�RS�TBUTBNVLBKF�J�JUWVLVAIDKF�A�XVVLADLXLAJJ�X�LTDNVABKJYEJ�OJTDHLJAF�
ZV�VNVT[OVABKJ\�!��	]*!]�^_�KVTEBEJ�^`�!�����_�^`�!����!_�^`9����J�ODGXLA[\aJE�
UBHVKVOBLDIbXLAVE

�V�cLVG�ZTJdJKD�VKJ�KD�ZTDOXLBAIY\L�VZBXKVXLJ�OIY�[XLBKBAIJAB\aDWV�J�VNXI[CJAB\aDWV�
Je�ZDTXVKBIB�ZTJ�[XIVAJJ�XVNI\ODKJY�ZTJ�Je�cHXZI[BLBfJJ�XVODTCBaJeXY�A�OBKKVE�
T[HVAVOXLAD�JKXLT[HfJG�J�ZVXLVYKKVWV�ZVOODTCBKJY�cggDHLJAKVXLJ�XVVLADLXLA[\aJe�
ZTDOVeTBKJLDIbKFe�[XLTVGXLA

,BOBdDG�OBKKVWV�OVH[EDKLB�YAIYDLXY�ZVOLADTCODKJD�JXZTBAKVXLJ�[XLTVGXLA�IDNhOHJ�A�
EVEDKL�ZVXLBAHJ_�ZDTDOBdJ�KBXLVYaDWV�T[HVAVOXLAB�J�AVUIVCDKJY�VLADLXLADKKVXLJ�UB�DWV�
JXZVIKDKJD�KB�VLADdB\aJG�UB�[XLBKVAH[�ZDTXVKBI

#VEZBKJY�PQ�RS�KD�KDXDL�KJHBHVG�VLADLXLADKKVXLJ�UB�[aDTN_�KBKDXDKKFG�A�TDU[IbLBLD�
JUEDKDKJY_�XBEVAVIbKVG�TBUNVTHJ�VNVT[OVABKJY�J�AFZVIKDKJY�VZDTBfJG_�ZTVLJAVTDdBaJe�
[HBUBKJYE�OBKKVWV�T[HVAVOXLAB�JIJ�ZTDOZJXBKJYE_�XVODTCBaJEXY�A�OT[WJe�OVH[EDKLBe

#VEZBKJY�PQ�RS�ZVUOTBAIYDL�ABX�X�ZTJVNTDLDKJDE�DD�VNVT[OVABKJY�J�KBODDLXY_�dLV�AF�
XEVCDLD�JUAIDdb�JU�KDWV�EBHXJEBIbK[\�ZVIbU[

 
PQ�RS�P
i
�
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2. ������"�#�$�%��&��'������%
 
�TJ�ZDTDOBdD�I\NVWV�XVVNaDKJY_�HBXB\aDWVXY�IDNDOHJ_�A�HVEZBKJ\�PQ�RS�JIJ�A�DD�XDTAJXKFD�
fDKLTF�KD�UBNFABGLD�[HBUFABLb�DD�ZBXZVTLKFG�KVEDT
 

<LVL�KVEDT_�B�LBHCD�OT[WJD_�KDVNeVOJEFD�OIY�JODKLJgJHBfJJ�IDNDOHJ�OBKKFD�[HBUBKF�KB�
ZTJHTDZIDKKFe�H�EBjJKD�LBNIJdHBek�KB�cIDHLTVEBWKJLD�J�cIDHLTJdDXHVE�OAJWBLDID_�HBH�
ZVHBUBKV�KB�TJX[KHD_�ZTJADODKKVE�KJCD


 
 
 

1

2
3

 

 
 

 
l��BNIJdHB�OBKKFe�

cIDHLTVEBWKJLB

3-MOTOR NR:    1749386        INS.CL.:F
TYPE:  MD18MA200L137C30053T-IP21
         9 kW  /                  kW LIFT DUTY - 40%
  1380 rpm  /                  rpm     0.73 cos��������������������cos�
   400 V  /        V    Y /                 24A /        A              50 Hz
   230 V  /        V    D /                 42A /        A

MOT1545

YEAR 2012
F = 180/240         st/h Jm + Jext              +                  kgm2
      0.75xMn EXT. COOLING    0.32     m3/s Made in EU

m��BNIJdHB�OBKKFe�
EVLVTB

n��BNIJdHB�OBKKFe�
IDNDOHJ
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o� )BTBKLJY_�DXIJ�JKVD�KD�ZTDO[XEVLTDKV�OVXLJWK[LFEJ�ZTJ�UBHI\dDKJJ�HVKLTBHLB�
OVWVAVTDKKVXLYEJ_�TDW[IJT[DLXY�XIDO[\aJEJ�ZVIVCDKJYEJk 

 p )BTBKLJY�KB�ZTVO[HfJ\�PQ�RS�ZTDOVXLBAIYDLXY�XTVHVE�KB�����WVOB�X�OBLF�ZVOWVLVAHJ�
LTBKXZVTLKVG�KBHIBOKVG
���LDdDKJD�AFjD[HBUBKKVWV�ZDTJVOB�HVEZBKJY�PQ�RS�VNYU[DLXY�
NDXZIBLKV�VX[aDXLAJLb�UBEDK[�I\NVWV�HVEZVKDKLB_�ZTJUKBKKVWV�NTBHVABKKFE


 p �DgDHLJAKVXLb�I\NVG�ODLBIJ�EVCDL�NFLb�ZVOLADTCODKB�LVIbHV�A�XI[dBD�DD�ZTJUKBKJY�XV�
XLVTVKF�HVEZBKJJ�PQ�RS�qir


 p �VOIDCBaJD�TDEVKL[�JIJ�UBEDKD�ODLBIJ�KB�WBTBKLJJ�OVICKF�VLZTBAIYLbXY�HVEZBKJJ�Pstu
�
KB�[XIVAJJ�VZIBLF�AXDe�LTBKXZVTLKFe�TBXeVOVA�HIJDKLVE


 p �\NFD�UBZTVXF�KB�ZTDOVXLBAIDKJD�LDeKJdDXHVG�ZVEVaJ�OVICKF�KBZTBAIYLbXY�#IJDKLVE�
HVEZBKJJ�PQ�RS�A�ZJXbEDKKVG�gVTED
 
�XD�TBXeVOF�UB�ZTVDUO_�ZTVCJABKJD_�ZJLBKJD�J�TBNVL[�ZDTXVKBIB�VZIBdJAB\LXY�#IJDKLVE
 

o� �DGXLAJD�WBTBKLJJ�BALVEBLJdDXHJ�ZTDHTBaBDLXY�A�I\NVE�JU�XIDO[\aJe�XI[dBDAk 

 p �TJ�XBEVAVIbKVG�TBUNVTHD�LTDN[\aJe�TDEVKLB�HVEZVKDKLVA

 p �TJ�JXZVIbUVABKJJ�VNVT[OVABKJY�OIY�fDIDG_�ZTDOABTJLDIbKV�KD�XVWIBXVABKKFe�A�

ZJXbEDKKVG�gVTED�X�HVEZBKJDG�PQ�RS

 p �TJ�KDXVNI\ODKJJ�ZTJ�JXZVIbUVABKJJ�IDNDOHJ�eBTBHLDTJXLJH_�OIY�HVLVTFe�VKB�NFIB�

XVUOBKB_�J�ZVIVCDKJG_�XVODTCBaJeXY�A�LDeKJdDXHVE�HBLBIVWD�J�A�KBXLVYaDG�v�KXLT[HfJJ�
ZV�cHXZI[BLBfJJ�J�LDeVNXI[CJABKJ\w

 p �TJ�VLX[LXLAJJ�ZBXZVTLKFe�LBNIJdDH�J�KDAVUEVCKVXLJ�JODKLJgJHBfJJ�VNVT[OVABKJY


o� )BTBKLJY�KD�TBXZTVXLTBKYDLXY�KB�TBNVdJD�[UIF_�ZVOADTCDKKFD�VNFdKVE[�JUKVX[k�LVTEVUKFD�
KBHIBOHJ_�ZVOjJZKJHJ�HBdDKJY_�cIDHLTVVNEVLH[


o� )BTBKLJY�KD�ZTDO[XEBLTJABDL�AVUEDaDKJD�LTBKXZVTLKFe�TBXeVOVA�J�ZTVXLVDA�VNVT[OVABKJY


o� �VTYOVH�WBTBKLJGKVWV�VNXI[CJABKJYk 

 p �\NVG�UBZTVX�KB�WBTBKLJGKVD�VNXI[CJABKJD�OVICDK�NFLb�KBZTBAIDK�HVEZBKJJ�PQ�RS�KD�
ZVUOKDD�dDE�dDTDU�9�OKDG�XV�OKY�VNKBT[CDKJY�ODgDHLB�A�ZJXbEDKKVG�gVTED�JIJ�ZV�gBHX[


 p PQ�RS�OVICKB�ZVOLADTOJLb�A�ZJXbEDKKVG�gVTED�JIJ�ZV�gBHX[�ZTJDEH[�AFZVIKDKKVWV�
#IJDKLVE�WBTBKLJGKVWV�TDEVKLB�JIJ�TBXZVTYOJLbXY�V�AFZVIKDKJJ�TDEVKLB�XVNXLADKKFEJ�
XZDfJBIJXLBEJ


 p �\NVG_�UBEDKDKKFG�#IJDKLVE_�ODgDHLKFG�EBLDTJBI�OVICDK�VXLBABLbXY�A�TBXZVTYCDKJJ�
HVEZBKJJ�PQ�RS�A�LDdDKJD�(��OKDG_�dLVNF�ZVUAVIJLb�AFZVIKDKJD�KDVNeVOJEFe�ZTVADTVH_�
JIJ�CD�VLZTBAIDK�HVEZBKJJ�PQ�RS�A�XI[dBD�ZVI[dDKJY�ZJXbEDKKVWV�UBZTVXB�VN�cLVE�X�DD�
XLVTVKF


 p �\NFD�TBXeVOF_�XAYUBKKFD�X�WBTBKLJGKFE�TDEVKLVE_�AVUEDaB\LXY�LVIbHV�A�XI[dBD�
ZVI[dDKJY�ZTDOABTJLDIbKVWV�ZJXbEDKKVWV�TBUTDjDKJY�KB�KJe�HVEZBKJJ�PQ�RS


 p ��I\NVE�XI[dBD_�#IJDKL�VNYUBK�ZTDOVXLBAJLb�ZVIK[\�gVLVOVH[EDKLBfJ\�AFZVIKDKKFe�
TBNVL
�<LV�KDVNeVOJEV�KD�LVIbHV�OIY�ZVOLADTCODKJY�Je�AFZVIKDKJY_�KV�J�ZVUAVIYDL�
HVEZBKJJ�PQ�RS�ZVXLVYKKV�XVADTjDKXLAVABLb�J�ZVAFjBLb�HBdDXLAV�J�KBODCKVXLb�XAVDWV�
VNVT[OVABKJY


3. )������%
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4. �&+���,���-���%����������#�
 
�DNDOHJ�EVW[L�NFLb�[ZBHVABKF�KB�ZVOOVKF�JIJ�A�YaJHJ

��I\NVE�XI[dBD_�ZTJ�ZVI[dDKJJ�IDNDOHJ�XIDO[DL�ZTVADTJLbk

- fDIVXLKVXLb�[ZBHVAHJ
- XVVLADLXLAJD�ZVXLBAHJ�LTDNVABKJYE�UBHBUB�xXE
�LTBKXZVTLK[\�KBHIBOK[\�JIJ�[ZBHVAVdKFG�

IJXLy
- VLX[LXLAJD�UBEDLKFe�ZVATDCODKJG�IDNDOHJ�J�DD�ZTJKBOIDCKVXLDG

 
��XI[dBD�VNKBT[CDKJY�ZVATDCODKJG�JIJ�KDeABLHJ�VLODIbKFe�HVEZVKDKLVA_�KDEDOIDKKV�
XVVNaJLb�VN�cLVE�X�[HBUBKJDE�AXDe�ZVOTVNKVXLDG�HVEZBKJJ�PQ�RS_�DD�ZTDOXLBAJLDI\�JIJ�
ZDTDAVUdJH[

,BZdBXLJ�JIJ�AXZVEVWBLDIbKVD�VNVT[OVABKJD_�DXIJ�VKJ�KDVNeVOJEF_�[ZBHVAFAB\LXY�A�
VLODIbK[\�LBT[
 
 
 

�VLVTDO[HLVT_�[HVEZIDHLVABKKFG�
ZTJKBOIDCKVXLYEJ�A�XVVLADLXLAJJ�
XV�XZDfJgJHBfJYEJ�UBHBUB

�DeKJdDXHJG�
IJXLVH�EBjJKF�
Rz{

��������	��
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��������
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BDE�
FGH
�J!J
JKJ%%%LM1)(
FGH
�J!J
JKJ%��

PPP�QUWXY[Q&\�U]LU^_X`QUWXY[Q&\�U]

�KXLT[HfJY�ZV�
cHXZI[BLBfJJ

#VTVNHB�X�UBZdBXLYEJ�
xDXIJ�UBHBUBKBy
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5. �����'#$������&�,���������
 
�JfV_�AFZVIKY\aDD�[XLBKVAH[_�KDXDL�VLADLXLADKKVXLb�UB�ZTVADODKJD�[XLBKVAHJ�J�LDeKJdDXHVWV�
VNXI[CJABKJY�A�XVVLADLXLAJJ�X�HTJLDTJYEJ�J�VXVNFEJ�LTDNVABKJYEJ�ZV�NDUVZBXKVXLJ�J�VeTBKD�
UOVTVAbY

�DeKJH�ZV�[XLBKVAHD]LDeVNXI[CJABKJ\�OVICDK�XVNI\OBLb�J�ZVXLVYKKV�[WI[NIYLb�XAVJ�UKBKJY�
VLKVXJLDIbKV�X[aDXLA[\aJe�KVTE�VeTBKF�LT[OB�J�ZTDO[XEVLTDKKFe�UBHVKVE�VNYUBKKVXLDG_�
AV�JUNDCBKJD�KBKDXDKJY�[aDTNB�I\OYE�JIJ�ZVATDCODKJY�JUODIJY�AV�ATDEY�[XLBKVAHJ_�
LDeVNXI[CJABKJY�J�TDEVKLB

 
�BCKFD_�HBXB\aJDXY�NDUVZBXKVXLJ_�ZTDOVXLDTDCDKJY�J�ZTDO[ZTDCODKJY�VN�VZBXKVXLJ�
VLEDdDKF�XIDO[\aJEJ�XJEAVIBEJ


�TDO[ZTDCODKJD�V�AFXVHVG�XLDZDKJ�TJXHB�xKBZTJEDT_�KB�[dBXLHBe�TBUTDUBKJY_�
TDUHJ_�TBUOBAIJABKJY�J
L
O
y


�NaDD�ZTDO[ZTDCODKJD�VN�VZBXKVXLJ


�ZBXKVXLb�ZVATDCODKJY�HVEZVKDKLVA�VNVT[OVABKJY�xKBZTJEDT_�AXIDOXLAJD�
KDZTBAJIbKVG�[XLBKVAHJ�JIJ�BKBIVWJdKFe�XI[dBDAy


�JEAVI�OIY�[HBUBKJY�ABCKVG�OVZVIKJLDIbKVG�JKgVTEBfJJ


������,��#���������������?/��?|�����'�$�>���>���'>�������#��������>�
������������@


 
�ZTDODIDKJYk���/��#����'������#��J]JIJ���/�&��'������@k 
HABIJgJfJTVABKKFG�VZDTBLVT_�ZVI[dJAjJG�ZTJUKBKJD�J�TBUTDjDKJD�XV�XLVTVKF�#IJDKLB�KB�
AFZVIKDKJD�[XLBKVAHJ�J�LDeVNXI[CJABKJY�VNVT[OVABKJY
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6. ���&�����%������/��#��&�,���������
 
 

��������
�BKKBY�IDNDOHB��������KDZTDEDKKV�[XLBKBAIJABLbXY�A�
UBHTFABDEVE�KB�HI\d�ZVEDaDKJJ_�OVXL[Z�H�HVLVTVE[�TBUTDjDK�
LVIbHV�HABIJgJfJTVABKKVE[�J�[ZVIKVEVdDKKVE[�#IJDKLVE�LDeKJH[�
ZV�LDeVNXI[CJABKJ\�VNVT[OVABKJY
��B�OADTJ�cLVWV�ZVEDaDKJY�
OVICKB�NFLb�AFADjDKB�LBNIJdHB�XV�XIDO[\aJE�LDHXLVEk

�&��'����������% 
��"�� 

 
��������� 

����������� 
�/�� 

,����+;�

�DeKJHJ�ZV�[XLBKVAHD�J�LDeVNXI[CJABKJ\�OVICKF�NFLb�
JKgVTEJTVABKF�V�XAYUBKKFe�X�OBKKFE�VNVT[OVABKJDE�TJXHBEJ�J�
VNYUBKF�VUKBHVEJLbXY�J�ZTJKYLb�H�XADODKJ\�XVODTCBaJDXY�A�
OBKKVE�T[HVAVOXLAD�JKXLT[HfJJ�NDUVZBXKVXLJ

 
�V�KBdBIB�[XLBKVAHJ�IDNDOHJ�#IJDKL�VNYUBK�[OVXLVADTJLbXY�A�LVE_�
dLV�ZDTDHTFLJD_�VZVTKFD�XLT[HL[TF�ZDTDEDaBDEFe�WT[UVA�J�XBEVG�
IDNDOHJ�VNIBOB\L�KDVNeVOJEVG�XLDZDKb\�NDUVZBXKVXLJ

#TVED�LVWV_�#IJDKL��&%,���XVNI\OBLb�ZTDO[XEVLTDKKFD�
OJTDHLJABEJ�JIJ�KVTEBEJ��LTBKF_�A�HVLVTVG�[XLBKBAIJABDLXY�
IDNDOHB_�TBXXLVYKJY�OV�XLDK�JIJ�OT[WVWV�VNVT[OVABKJY


����%���
�IY�ZDTDEDaDKJY�IDNDOHJ�xXE
�LBHCD�)I
�9�}�DTDAVUHB}y�
ZTJZVOKJEJLD�DD�UB�TFE�NVIL�TDO[HLVTB�J�VNDTK[L[\�AVHT[W�
EVLVTB�KDEDLBIIJdDXH[\�IDKL[_�JIJ�CD�JXZVIbU[GLD�AJIVdKFG�
BALVZVWT[UdJH�XVVLADLXLA[\aDG�WT[UVZVO~DEKVXLJ�xXE
�LBHCD�)I
�0�
v�DeKJdDXHJD�eBTBHLDTJXLJHJwy
��TJZVOKJEJLD�IDNDOH[�KD�NVIDD�
dDE�KB�(��XE�VL�[TVAKY�ZVIB�J�EDOIDKKV�ZDTDEDXLJLD�DD
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��#�@-���������-��#���<���)��
�V�KBdBIB�AFZVIKDKJY�I\NVG�VZDTBfJJ_�XAYUBKKVG�X�dJXLHVG_�
XEBUHVG�J]JIJ�LDeVNXI[CJABKJDE�VNVT[OVABKJY_�LDeKJH�ZV�
VNXI[CJABKJ\�OVICDK�AFADXLJ�IDNDOH[�JU�cHXZI[BLBfJJ_�
VLHI\dJA�cIDHLTVZJLBKJD_�J�OVCOBLbXY�VeIBCODKJY�EVLVTB�J�
XBEVG�IDNDOHJ�OV�HVEKBLKVG�LDEZDTBL[TF.

��������
,BZTDaBDLXY�VZJTBLbXY�JIJ�XBOJLbXY�KB�IDNDOH[�HBH�A�TBNVdDE_�LBH�J�A�
KDTBNVdDE�XVXLVYKJJ


 
��������
,BZTDaBDLXY�ZTJNIJCBLbXY�JIJ�ZTJXIVKYLbXY�H�
ATBaB\aJEXY�HVEZVKDKLBE�xH�VHTBjDKKFE�CDILVG�HTBXHVG�
EBeVAJH[�J�jHJA[y


 
,BZTDaBDLXY�HIBXLb�JIJ�ZTJXIVKYLb�H�IDNDOHD�J_�A�

dBXLKVXLJ_�H�DD�cIDHLTVHVEZVKDKLBE�ZTDOEDLF_�DEHVXLJ�X�
CJOHVXLYEJ�J�L
�Z
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,BZTDaBDLXY�XBEVAVIbKV�VLHTFABLb�JIJ�VLHI\dBLb�
ZTDOVeTBKJLDIbKFD�[XLTVGXLAB_�XVUOBABLb�NBGZBXF�J�
JXZVIbUVABLb�Je�OIY�KDZTDO[XEVLTDKKFe�fDIDG

,BZTDaBDLXY�XBEVAVIbKV�JUEDKYLb_�ZVTLJLb�JIJ�XKJEBLb 
UBAVOXHJD�LBNIJdHJ
���XI[dBD�Je�ZVATDCODKJY�JIJ�
KDTBUNVTdJAVXLJ_�KDEDOIDKKV�UBHBCJLD�KVAFD�LBNIJdHJ�A�
HVEZBKJJ�PQ�RS


�TJ�TBNVLD�AVUID�IDNDOHJ�LDeKJH�ZV�[XLBKVAHD�JIJ�
LDeVNXI[CJABKJ\���#�)�����������������������������?�
�����?���������@+����#��$����������,����@+����%�
-���%���xjBTgF_�HVXFKHJ_�WVIVAKFD�[NVTF_�fDZVdHJ_�ZVYXB_�
dBXF_�KBT[dKFD�NTBXIDLF_�HVIbfB�J
L
O
y
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7. ��/��-��#���/���#�������#�
 
�JCD�[HBUBKF�WBNBTJLKFD�TBUEDTF�IDNDOHJ�A�DD�EBHXJEBIbKVG�HVKgJW[TBfJJ

�T[WJD�ZVOTVNKFD�OBKKFDk�ZDTDOBLVdKVD�dJXIV_�ZVWIVaBDEBY�EVaKVXLb_�
HVIJdDXLAV�ZVI\XVA�EVLVTB�J
L
O
�EVCKV�KBGLJ�A�LDeKJdDXHVE�HBLBIVWD�PQ�RS
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8. ������,#�
 
��������� 
������������,���������%_� 
'������������,��
 
 
 

�DTXVKBI_�VLADLXLADKKFG�UB�ZDTDEDaDKJD�IDNDOHJ_�
VNYUBK�VUKBHVEJLbXY�X�LTDNVABKJYEJ�NDUVZBXKVXLJ_�
XVODTCBaJEJXY�A�	�VE�TBUODID�OBKKVWV�T[HVAVOXLAB_�J�
JXZVIbUVABLb�TBNVdJD�ZDTdBLHJ�J�XZDfVN[Ab


�DNDOHB�ZVXLBAIYDLXY�gJTEVG�PQ�RS�A�YaJHBe�JIJ�KB�VNDTK[LVE�
KDGIVKVE�ZVOOVKD


����'���������
,BZTDaBDLXY�LYK[Lb�YaJHJ�ZTJ�Je�ZDTDEDaDKJJ
��IY�cLVWV�
XIDO[DL�ZVOKYLb�Je
��D�AFKJEBGLD�EBjJK[�JU�[ZBHVAHJ�OV�
DD�TBUEDaDKJY�HBH�EVCKV�NIJCD�H�EDXL[�DD�VHVKdBLDIbKVG�
[XLBKVAHJ

�IY�ZDTDEDaDKJY�YaJHB�JXZVIbU[GLD�HBNDIbKFG�HTBK�
JIJ�BALVZVWT[UdJH�X�OIJKKFEJ�AJIBEJ�XVVLADLXLA[\aDG�
WT[UVZVO~DEKVXLJ�xXE
��BUO
�0�vLDeKJdDXHJD�eBTBHLDTJXLJHJwy


#TVED�LVWV_�AJIF�OVICKF�NFLb�jJTVHV�TBXXLBAIDKF_�
dLVNF�ZTDOVLATBLJLb�AVUEVCKVD�ZBODKJD�WT[UB


��XI[dBD�ZVXLBAHJ�EBjJKF�KB�ZVOOVKD_�OIY�DD�ZDTDEDaDKJY�HTBKVE�JXZVIbUVABLb�
I\IbH[�XVVLADLXLA[\aDG�WT[UVZVO~DEKVXLJ�LBHJE�VNTBUVE�dLVNF�ZVO~DEKFD�LTVXF�JIJ�fDZJ�
KBeVOJIJXb�A�ADTLJHBIbKVE�ZVIVCDKJJ�J�KD�ZVATDCOBIJ�HVEZVKDKLF�VNVT[OVABKJY




 ���������	��
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�������� 

�V�ATDEY�ZDTDEDaDKJY�XIDO[DL�ZVEKJLb�XIDO[\aJD�ZTBAJIBk
�� KD�XZDjJLb
�� KD�ZVOKJEBLb�YaJH�XIJjHVE�AFXVHV
��TJ�VLX[LXLAJJ�

ZTDZYLXLAJG�DWV�KD�XIDO[DL�ZVOKJEBLb�NVIDD�dDE�KB�(��XE

�� VZ[XHBLb�YaJH�KB�ZVI�EDOIDKKV

�BdJKBLb�TBXZBHVAH[�X�ADTeKDG�dBXLJ�YaJHVA_�JXZVIbU[Y�
KBOIDCBaJD�JKXLT[EDKLF�OIY�AXHTFLJY
��VXID�cLVWV_�
DXIJ�EBjJKB�[ZBHVABKB�A�YaJH_�XKYLb�NVHVAFD�XLDKHJ_�
TBXHIDZBA�Je�XKJU[�J�VLXVDOJKJA�VL�ZVOOVKB
 
����?#��?��>���'��#��#'M��XZVIbU[GLD�DD�ZVALVTKV�
JIJ�XOBGLD�A�fDKLT�ZDTDTBNVLHJ


�VXID�XKYLJY�XLDKVH�[ZBHVAHJ�XADTJLb�X�XVZTVAVCOB\aJE�
OVH[EDKLVE�J�UBHBUVE�XVVLADLXLAJD�ZVXLBAHJ�UBHBU[. 
��XI[dBD�AFYAIDKJY�KDXVVLADLXLAJG�X�UBHBUVE_�KDEDOIDKKV�
JUADXLJLb�VN�cLVE�HVEZBKJ\�vPQ�RSw�JIJ�DD��TDOXLBAJLDIY
�
�TJ�KDVNeVOJEVXLJ_�XIDOVABLb�JKXLT[HfJYE�TBUODIB�*�
}�NaJD�UBEDdBKJY�ZV�ZVXLBAHD�


,BADTjJA�VNAYUFABKJD�IDNDOHJ�J�ZDTDO�KBdBIVE�Dh�ZVO~hEB_�XKYLb�AJKLF_�HTDZYaJD�DD�H�
ZVOOVK[
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�IY�ZDTDEDaDKJY�TBXZBHVABKKVG�IDNDOHJ�JXZVIbUVABLb�
ZVO~DEKFG�HTBK�JIJ�BALVZVWT[UdJH�X�jJTVHJEJ�AJIBEJ�
XVVLADLXLA[\aDG�WT[UVZVO~DEKVXLJ_�ZVOKJEBLb�DD�UB�TFE�
NVIL�TDO[HLVTB�J�VNAYUBKK[\�AVHT[W�EVLVTB�KDEDLBIIJdDXH[\�
IDKL[


��������
'OVXLVADTJLbXY_�dLV�A�TBOJ[XD�ODGXLAJY�ZDTDEDaB\aDWV�IDNDOH[�LTBKXZVTLKVWV�XTDOXLAB�
xVZBXKBY�UVKBy�KDL�I\ODG


��XI[dBD�OIJLDIbKVWV�eTBKDKJY�IDNDOHJ�KB�XHIBOD_�
VXLBAJLb�DD�KB�ZVOOVKD�J�[OVXLVADTJLbXY�A�KBOIDCBaDG�DD�
UBaJLD�xHBH�EJKJE[E�KDZTVKJfBDEFE�dDeIVEy�VL�VHJXIDKJY 
AKDjKJe�J�AK[LTDKKJe�ODLBIDG�EBjJKF

�VEKJLD_�dLV�VHJXIDKJD�ABIVA�J�OT[WJe�EDeBKJdDXHJe�ODLBIDG�
XKJCBDL�Je�XVZTVLJAIDKJD�[XLBIVXLJ


�TJ�ZVOKYLJJ�J�ZDTDEDaDKJJ�IDNDOHJ�XIDOJLb�UB�LDE_�dLVNF�VKB�
KD�KBHIVKYIBXb�ZV�VLKVjDKJ\�H�WVTJUVKLBIbKVG�ZVADTeKVXLJ�
NVIDD�dDE�KB�r�!���ZTJ�KBHIVKD�AZDTDO�JIJ���!���ZTJ�KBHIVKD�XV�
XLVTVKF�OAJWBLDIY_�ZVXHVIbH[�cLV�EVCDL�ZTJADXLJ�H�AFLDHBKJ\�
XVODTCBaDWVXY�AK[LTJ�IDNDOHJ�EBXIB
���XI[dBD�KDVNeVOJEVXLJ�
ZDTDEDaDKJY�IDNDOHJ�A�KBHIVKKVE�ZVIVCDKJJ�ZTJ�NVIbjDE�
KBHIVKD�[WIB_�ZTDO[XEVLTDLb�IDNDOH[_�[HBUFABY�LTDN[DE[\�
ZVXLBAH[�X�}EBXIVE�VLODIbKV�


b°

a°
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5°c

40°c

OK

9. ,���-���%����'������#�
 
 

����'���������
�VEDaDKJD_�A�HVLVTVE�[XLBKBAIJABDLXY�IDNDOHB_�
OVICKV�XVVLADLXLAVABLb�XIDO[\aJE�HTJLDTJYEk
 
�KV�OVICKV�NFLb�X[eJE�J�KD�ZFIbKFEk�cLV�
KDVNeVOJEV�OIY�ZTDOVLATBaDKJY�cIDHLTVeJEJdDXHVG�
HVTTVUJJ�EDeBKJdDXHJe�HVEZVKDKLVA�J�AFXVHVG 
HVKfDKLTBfJJ�AVOF�A�XEBUVdKVE�EBXID
 
x[NTBLb�A�ZVEDaDKJJ�ZDTDO�[XLBKVAHVG 
VNVT[OVABKJYy

 
�KV�OVICKV�eVTVjV�ZTVADLTJABLbXYk�ZVEDaDKJD�
OVICKV�JEDLb�XVVLADLXLA[\aJD�VLADTXLJY�JIJ�[XIVAJY_�VNDXZDdJAB\aJD�OVXLBLVdKFG�
HT[WVAVTVL�AVUO[eB�OIY�AFAVOB�AFODIYDEVWV�cIDHLTVEVLVTVE�J�TDO[HLVTVE�LDZIB


�DEZDTBL[TB�A�ZVEDaDKJJ�OVICKB�NFLb�A�ZTDODIBe�������*���
 
�TJ�KDVNeVOJEVXLJ�cHXZI[BLBfJJ�A�OT[WVE�OJBZBUVKD�
LDEZDTBL[T�ZTVHVKX[IbLJT[GLDXb�X�PQ�RS


#IJDKL�VNYUBK�ZTVADTJLb�XVVLADLXLAJD�XDdDKJY�HBNDIDG_�ZTBAJIbKVXLb�UBUDEIDKJY�J�KBIJdJD�
OVXLBLVdKVG�[XLBKVAIDKKVG�EVaKVXLJ�A�ZVEDaDKJJ_�ZTDOKBUKBdDKKVE�OIY�[XLBKVAHJ�IDNDOHJ
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10. ���,#����&;��#
 
�DNDOHB�ZVXLBAIYDLXY�A�HVEZIDHLBfJJ�X�XJKLDLJdDXHJE�
EBXIVE�P�����R�r�r�P*��^
��IDOJLb�UB�LDE_�dLVNF�XIJAKVG�AJKL�
NFI�eVTVjV�UBHTFL_�B�[TVADKb�EBXIB�KBeVOJIXY�ZV�fDKLT[�
ZTVUTBdKVWV�WIBUHB
 
P�����R�r�r�P*��^�KD�OVICKB�XEDjJABLbXY�X�EJKDTBIbKFEJ�
EBXIBEJ�J�X�NVIbjDG�dBXLb\�OT[WJe�LJZVA�XJKLDLJdDXHJe�XEBUVH_�
ZVcLVE[�XVNI\OBLb�VXLVTVCKVXLb�ZTJ�OVIJABKJJ_�JUNDWBY�
XEDjJABKJG_�HBH�ZTJ�XIJAD_�LBH�J�ZTJ�KBZVIKDKJJ

�JKDTBIbKFD�EBXIB�KD�OVZ[XHB\LXY�OIY�JXZVIbUVABKJY�X�
VNVT[OVABKJDE


�DHVEDKO[DLXY�JXZVIbUVABKJD�LVIbHV�EBXDI�P�����R�r�r�P*��^


�IY�JXZVIbUVABKJY�XEBUVdKFe�XTDOXLA_�VLIJdKFe�VL�ZTDOZJXBKKFe�A�OBKKVE�T[HVAVOXLAD_�B�
LBHCD�A�VLKVjDKJJ�XVVLADLXLA[\aDG�ZTVfDO[TF�UBEDKF_�XAYCJLDXb�X�HVEZBKJDG�Pstu
�q
i
r

 
 

,BZTDaBDLXY�JXZVIbUVABLb�OT[WJD�LJZF�EBXIBM
 

#VIJdDXLAV�EBXIB�OIY�IDNDOHJ��S�0�XVXLBAIYDL�9_��IJLTB


l�,BIJAHB�EBXIB

10.1. ,�����������
 
�DTABY�UBEDKB�EBXIB�TDHVEDKO[DLXY�XZ[XLY�	���dBXVA�
JXZVIbUVABKJY�IDNDOHJ_�VNDXZDdJABY�LaBLDIbKVD�TBUCJCDKJD�
AK[LTJ�[UIB�TDO[HLVTB

�VXIDO[\aBY�UBEDKB�XEBUHJ�ZTVJUAVOJLXY�HBCOFD�!*](	�
EDXYfDA_�A�UBAJXJEVXLJ�VL�[XIVAJG�cHXZI[BLBfJJ�[XLTVGXLAB
�
�XIJ�LDEZDTBL[TB�EBXIB�ZTDAFjBDL�9����xA�XI[dBD�JKLDKXJAKVG�
TBNVLFy_�UBEDKB�EBXIB�OVICKB�AFZVIKYLbXY�HBCOFD�!�WVOB
�
,BEDKB�EBXIB�LBHCD�KDVNeVOJEB�A�XI[dBD�DWV�UBWTYUKDKJY�
OT[WJEJ�ADaDXLABEJ�xKBZTJEDT_�AVOVG�JIJ�VjJNVdKFE�
OVIJABKJDE�EBXDI_�KDXVVLADLXLA[\aJe�[HBUBKKVE[�LJZ[y

 
�IY�UBEDKF�EBXIB�KDVNeVOJEVk 

�� ZTVdJLBLb�WIBA[�}�TDNVABKJY�NDUVZBXKVXLJ�

�� VLHI\dJLb�IDNDOH[�VL�XDLJ�cIDHLTVZJLBKJY

�� VXLBKVAJLb�VNVT[OVABKJD�ZTJEDTKV�KB�dBX_�dLVNF�

VeIBOJLb�EBXIV�AK[LTJ�IDNhOHJ


2

m �IJA�EBXIB

1
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�� AFLDTDLb�[dBXLVH�AVHT[W�UBIJAKVG�ZTVNHJ�OIY�
ZTDOVLATBaDKJY�ZVZBOBKJY�AK[LTb�WTYUJ�JIJ�E[XVTB_�
dLV�EVCDL�ZTJADXLJ�H�XDTbDUKVE[�ZVATDCODKJ\�
VNVT[OVABKJY

�� AFK[Lb�UBIJAK[\�ZTVNH[
�� ZVXLBAJLb�ZVO�XIJAKVG�ZTVNHVG�DEHVXLb�OIY�XNVTB�

VLTBNVLBKKVWV�EBXIB�
�� VLHT[LJLb�J�XKYLb�XIJAK[\�ZTVNH[�J�ZVOVCOBLb�KDXHVIbHV�

EJK[L�OV�ZVIKVWV�VZ[XLVjDKJY�NBHB

�� AFLDTDLb�LTYZHVG�XIJAK[\�ZTVNH[�J�[dBXLHJ�AVHT[W�

KDD��UBAJKLJLb�ZTVNH[_�KD�UBNFA�[XLBKVAJLb�LBHCD�DD�
ZTVHIBOH[��UBHT[LJLb�OV�[ZVTB


�� LaBLDIbKV�AFLDTDLb�ZVADTeKVXLb�DEHVXLJ�X�KVAFE�
EBXIVE_�UBIJAK[\�ZTVNH[�J�[dBXLHJ�AVHT[W�KDD_�
ZTDOVLATBaBY�LDE�XBEFE�AVUEVCKVXLb�ZVZBOBKJY�
AK[LTb�IDNDOHJ�WTYUJ�JIJ�E[XVTB
��DXVNI\ODKJD�cLVWV�[HBUBKJY�EVCDL�ZTJADXLJ�H�
XDTbDUKVE[�ZVATDCODKJ\�VNVT[OVABKJY


�� UBIJLb�EBXIV�dDTDU�dJXL[\�KBZTBAIY\a[\�LT[NH[�OV�OVXLJCDKJY�[HBUBKKVG�KB�
ZTVUTBdKVE�WIBUHD�EDLHJ


�� UBHT[LJLb�UBIJAK[\�ZTVNH[


10.2. ������#��'����%������
 
�TVADTHB�[TVAKY�EBXIB�AFZVIKYDLXY�KDEDOIDKKV�X�ZVEVab\�
ZTVUTBdKVWV�WIBUHB
��TJ�VNKBT[CDKJJ�KDOVXLBLHB�EBXIB_�XIDO[DL�
OVIJLb�EBXIV�LVWV�CD�LJZB_�HVLVTVD�KBeVOJLXY�A�IDNDOHD
��TJ�
OVIJABKJJ�XVNI\OBGLD�ZTJADODKKFD�AFjD�JKXLT[HfJJ
 

�TVADTH[�[TVAKY�EBXIB�XIDO[DL�AFZVIKYLb�XZ[XLY�KD�
EDKDD�dDE�(��EJK[L�ZVXID�AFHI\dDKJY�EBjJKF


 
 
��������
�LTBNVLBKKVD�EBXIV�OVICKV�NFLb�XOBKV�HVEZBKJJ_�
[ZVIKVEVdDKKVG�KB�DWV�[LJIJUBfJ\

,BZTDaBDLXY�AFIJABLb�DWV�A�VHT[CB\a[\�XTDO[M

l�)IBUVH�OIY�ZTVADTHJ�
[TVAKY�EBXIB

1
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11. <��#���-��#������������%

�TDCOD�dDE�ZTJXL[ZJLb�H�AFZVIKDKJ\�cIDHLTJdDXHJe�XVDOJKDKJG�
LDeKJH�ZV�[XLBKVAHD��&%,���ZTVADTJLb�XVVLADLXLAJD�KBZTYCDKJY�
A�XDLJ�LDeKJdDXHJE�LTDNVABKJYE�J�OBKKFE_�[HBUBKKFE�KB�
LBNIJdHD�EVLVTB�IDNDOHJ

 

�V�ATDEY�AFZVIKDKJY�I\NFe�cIDHLTJdDXHJe�
ZVOXVDOJKDKJG�WIBAKFG�AFHI\dBLDIb�OVICDK�
KBeVOJLbXY�A�ZVIVCDKJJ�R��


'OVXLVADTbLDXb�A�ZVXLVYKKVE�ZVOODTCBKJJ�
KVEJKBIbKVWV�KBZTYCDKJY�ZJLBKJY


 
�TJ�XVNI\ODKJJ�AXDe�AFjD[HBUBKKFe�[XIVAJG�AVUEVCKV�
ZTJXL[ZBLb�H�ZVOXVDOJKDKJ\�cIDHLTVEVLVTB

 
��<��#��������
�VXZVIbUVABAjJXb�XeDEVG�xAIVCDKKVG�A�HIDEEK[\�HVTVNH[�
EVLVTBy_�ZVOXVDOJKJLb�DWV�H�cIDHLTVXDLJ_�VNTBaBY�AKJEBKJD�KB�
ZTBAJIbKVXLb�ZVOXVDOJKDKJY�gBU�J�UBUDEIDKJY

 

�������,���-����
�VUEVCKV�[XLBKVAIDKKFD�A�EVLVTD�LDTEVd[AXLAJLDIbKFD�

TDUJXLVTF������?�&?��������������?�����#��#������'�
������������'�����
�
�DZTBAJIbKVD�ZVOXVDOJKDKJD�LDTEVd[AXLAJLDIbKFe�TDUJXLVTVA�
ZTJADODL�H�Je�KDEDOIDKKVE[�ZDTDWVTBKJ\

 
!��&��'����@+����&��'�������
�TJ�ZVOXVDOJKDKJJ�VNXI[CJAB\aDWV�VNVT[OVABKJY�XIDOVABLb�
cIDHLTVXeDED_�JUVNTBCDKKVG�ZVO�HTFjHVG�HIDEEKVG�HVTVNHJ�
JIJ�A�ZTJIVCDKJJ�H�OBKKVG�JKXLT[HfJJ

'NDOJLDXb_�dLV�KBZTYCDKJD�[XLBKVAIDKKVWV�LVTEVUB�XVVLADLXLA[DL�
KBZTYCDKJ\�ZTDOKBUKBdDKKVWV�OIY�KDWV�JXLVdKJHB�ZJLBKJY_�
[OVXLVADTbLDXb_�dLV�XVDOJKDKJY�HBL[jDH�XVVLADLXLA[\L�[HBUBKJYE�
XeDEF_�JUVNTBCDKKVG�ZVO�HTFjHVG�HIDEEKVG�HVTVNHJ
�
'XLBKVAaJH�OVICDK�ZTDO[XEVLTDLb�XVVLADLXLA[\aDD�[XLTVGXLAV�ZVOBAIDKJY�ZDTDKBZTYCDKJY�
OIY�UBaJLF�HBL[jHJ�LVTEVUB

�BHCD�XIDO[DL�ZTVADTJLb�KBZTYCDKJD�J�dBXLVL[�ADKLJIYLVTB

�V�VHVKdBKJJ�ZVOXVDOJKDKJY�UBHTVGLD�HTFjH[�HIDEEKVG�HVTVNHJ

 

�TJ�I\NVG�HVKgJW[TBfJJ�OAJWBLDIY�ZVOHI\dBGLD�AXDWOB�XVVLADLXLA[\aDD�KBZTYCDKJD�
x��y�H�HIDEEBE�:�!_�:�(�ADKLJIYLVTB


TACHIMETRO

TERMISTORI

SINGOLA VELOCITA‘ 3 TERMISTORI
DOPPIA VELOCITA‘ 6 TERMISTORI

TACHIMETRICA

TERMISTORE � 2,5 Vdc

FRENO Vdc

VENTILATORE ~ Vac

BOBINE FRENO Vdc

TERMOSTATO

CONDENSATORE (4� F 400V)

VENTILATORE

ALTA VELOCITA‘ BASSA VELOCITA‘

COLLEGAMENTO A STELLA

ALTA VELOCITA‘ BASSA VELOCITA‘ (solo AC2)

COLLEGAMENTO A TRIANGOLO
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12. ,��'�#���&;�#�
 
�DTDO�[XLBKVAHVG�LTVXVA�KB�jHJADk

�� 'NDOJLbXY�A�LVE_�dLV�TDO[HLVT�UBZVIKDK�EBXIVE

�� 'NDOJLbXY�A�LVE_�dLV�cIDHLTJdDXHJD�XVDOJKDKJY�AFZVIKDKF�

ZTBAJIbKV_�B�UBaJLKFD�HTFjHJ�HIDEEKFe�HVTVNVH�
[XLBKVAIDKF


�� �FZVIKJA�KDXHVIbHV�VNVTVLVA�EBeVAJHB�AT[dK[\_�UBZ[XLJLD�KB�
KDXHVIbHV�XDH[KO�EVLVT�KB�AFXVHVG�XHVTVXLJ�XKBdBIB�A�VOKVE�
KBZTBAIDKJJ_�B�ZVXID�HVTVLHVG�ZB[UF���A�OT[WVE


�� �VOVCOBLb�KDXHVIbHV�EJK[L�xKD�EDKbjD��y_�dLVNF�EBXIV�EVWIV�
ZTVGLJ�ZV�HBKBIBE�J�XEBUBLb�ATBaB\aJDXY�ODLBIJ


�� �TVADTJLb�ZTBAJIbKVXLb�VLHTFLJY�LVTEVUB_�HBH�VZJXBKV�A�
ZTJIBWBDEVE�H�IDNDOHD�IJXLHD


�� �TVADTJLb�TBNVL[�EBjJKF�KB�eVIVXLVE�eVO[�A�LDdDKJD�(���
EJK[L�KB�AFXVHVG�XHVTVXLJ�J�[NDOJLDXb�A�VLX[LXLAJJ�ZTVNIDE
�
��XI[dBD�Je�AFYAIDKJY�ZTVADTJLb�DaD�TBU�cIDHLTJdDXHJD�
XVDOJKDKJY_�KBZTYCDKJD�ZJLBKJY_�UKBdDKJD�ZVWIVaBDEVWV�
LVHB�J]JIJ�NIVHJTVAH[�IDNDOHJ�KB�DD�VXKVABKJJ
��TJ�
AVUKJHKVADKJJ�XVEKDKJG�VNTBLJLDXb�UB�HVKX[IbLBfJDG�A�KBj[�
gJTE[


�� 'OVXLVADTJLbXY�A�LVE_�dLV�EBeVAJH�ATBaBDLXY�XAVNVOKV
�
�VALVTJLb�DaD�TBU�ZVXIDOKDD�ODGXLAJD�J�ZTVADTbLD�cLV�AKVAb.

�� �V�UBADTjDKJJ�cLJe�ODGXLAJG�[XLBKVAJLb�LTVXF�KB�jHJAD�J�
AFZVIKJLb�ZDTAFD�KDXHVIbHV�eVOVA


�� �TVADTbLD�XVVLADLXLAJD�TBUEDTVA�ZTVLJAVADXB�AV�JUNDCBKJD�
ZDTDWT[UHJ�IDNDOHJ�J�EVLVTB


 
 

����'��������� 
,BZTDaBDLXY�TBNVLB�IDNDOHJ�ZVO�KBWT[UHVG�X�KDUBCBLFEJ�
AJKLBEJ�HTDZIDKJY�VXKVABKJYM�<LV�EVCDL�ZTJADXLJ�H�XDTbDUKFE�
ZVATDCODKJYE�EBjJKFM

OK
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�����������'���������
�V�ATDEY�[XLBKVAHJ�IJgLB�KD�XIDO[DL�JXZVIbUVABLb�IDNDOH[�A�LDdDKJD�OIJLDIbKVWV�ATDEDKJ�KB�
KJUHVG�XHVTVXLJ


�DIV�A�LVE_�dLV�OIJLDIbKBY�TBNVLB�IDNDOHJ�KB�KJUHVG�XHVTVXLJ�KD�VNDXZDdJABDL�A�
OVXLBLVdKVG�EDTD�XEBUH[�AK[LTDKKJe�dBXLDG�IDNDOHJ_�dLV�EVCDL�ZTJADXLJ�H�DD�

KDVCJOBKKVE[�UBHIJKJABKJ\

�BHJE�VNTBUVE_�OIY�VNDXZDdDKJY�ZTBAJIbKVG�XEBUHJ�IDNDOHJ�KDVNeVOJEV�AKBdBID�DD�TBNVLF�
AHI\dBLb�XHVTVXLb�TBNVdDWV�TDCJEB�J�ZVXID�cLVWV�AFZVIKYLb�VOJK�TBNVdJG�fJHI�KB�AFXVHVG�
XHVTVXLJ�X�JKLDTABIBEJ�ZTJEDTKV�A�ZVIdBXB

 
,��'�#]�������#�
�TVfDO[TF_�JKXLT[HfJJ�J�XeDEF_�KDVNeVOJEFD�OIY�UBZ[XHB�J�VXLBKVAHJ�IDNDOHJ_�
ZTDOVXLBAIY\LXY�UB�XdDL�#IJDKLB.
 
 
 

����<#���'���$�����&��#��,����+����%����'|����'#�,���?������/��-��#���
#�����)��<#���'���$����?��/���#�������#�

 
 
'����,�$�%���&��#������#��-��������#��<#���'���$��
 
�FIJA�JU�EBjJKF�AXD�XEBUVdKVD�EBXIVk

�� �OBGLD�EBXIV�A�gJTE[_�JED\a[\�TBUTDjDKJD�KB�DWV�[LJIJUBfJ\

�� �OBGLD�IDNDOH[�A�gJTE[_�JED\a[\�TBUTDjDKJ\�KB�[LJIJUBfJ\�CDIDUVXVODTCBaJe�

EBLDTJBIVA
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13. ��/�&��'�������
 
�V�KBdBIB�AFZVIKDKJY�I\NVG�VZDTBfJJ�ZV�LDeVNXI[CJABKJ\�KDVNeVOJEV��&%,������� 
ZTVdJLBLb�TBUODI�	�v�TDNVABKJY�NDUVZBXKVXLJw�KBXLVYaDG�JKXLT[HfJJ

 
�\NFD_�XAYUBKKFD�X�EVKLBCVE�J]JIJ�LDeVNXI[CJABKJDE_�VZDTBfJJ�EVW[L�AFZVIKYLbXY�LVIbHV�
HVEZDLDKLKFE�ZDTXVKBIVE_�ZVI[dJAjJE�TBUTDjDKJD�KB�OVXL[Z�H�VNVT[OVABKJ\�J�VXKBaDKKFE�
AXDE�KDVNeVOJEFE�XKBTYCDKJDE�J�JKXLT[EDKLBEJ

 

��������
�IY�ZTDOVLATBaDKJY�KDXdBXLKFe�XI[dBDA�JIJ�ZVATDCODKJY�HVEZVKDKLVA�IDNDOHJ_�ZDTDO�
KBdBIVE�I\NFe�VZDTBfJG�ZV�DD�EVKLBC[�J]JIJ�LDeVNXI[CJABKJ\_�XIDO[DL�VNTBLJLb�AKJEBKJD�
KB�ZDTDdJXIDKKFD�KJCD�[XIVAJY�NDUVZBXKVXLJk 

�� 'OVXLVADTJLbXY�A�KBIJdJJ�XVVLADLXLA[\aJe�XTDOXLA�JKOJAJO[BIbKVG�UBaJLF�xHBXHJ_�
XLTVZVAHJ_�ZDTdBLVH_�XZDfVN[AJy


�� �D�UBNFABLb�UBHTDZJLb�JKXLT[EDKLF�J�OT[WJD�ZTDOEDLF�AV�JUNDCBKJD�Je�XI[dBGKVWV�
ZBODKJY�X�AFXVLF


�� �DTDO�ZTVJUADODKJDE�HBHJe�IJNV�VZDTBfJG�X�cIDHLTVVNVT[OVABKJDE�XIDO[DL�[NDOJLbXY�A�
VLX[LXLAJJ�KBZTYCDKJY


�� 'XLBKBAIJABLb�cIDHLTVVNVT[OVABKJD�J]JIJ�AFZVIKYLb�cIDHLTJdDXHJD�XVDOJKDKJY�LVIbHV�
ZVXID�ZTVdLDKJY�XVVLADLXLA[\aJe�JKXLT[HfJG


�� �TDCOD�dDE�KBdJKBLb�[XLBKVAH[_�ZTVADTbLD�eBTBHLDTJXLJHJ�XLT[HL[TF�J�ZTVXLTBKXLAB_�A�
HVLVTVE�OVICKF�AFZVIKYLbXY�VZDTBfJJ�ZV�EVKLBC[]LDeVNXI[CJABKJ\


�� �DHVEDKO[DLXY�ZTDO[XEVLTDLb_�WOD_�HVWOB�J�HBHJD�ZTVfDO[TF�ZV�EVKLBC[]LDeVNXI[CJABKJ\�
KDVNeVOJEV�JIJ�XIDO[DL�AFZVIKYLb


�� �DVNeVOJEV�UBTBKDD�AFYAJLb�I\NFD�X[aDXLADKKFD�VWTBKJdDKJY�OIY�AFZVIKDKJY�TBUIJdKFe�
cLBZVA�TBNVLF
��D�ZTDOZTJKJEBLb�KJHBHJe�ODGXLAJG_�KD�VfDKJA�UBTBKDD�Je�AVUEVCKFe��
ZVXIDOXLAJG.

 
�DeKJH�ZV�[XLBKVAHD�]�LDeVNXI[CJABKJ\�OVICDK�ZVOWVLVAJLb�ZIBK�LDeKJdDXHVWV�
VNXI[CJABKJY�A�XVVLADLXLAJJ�X�[XIVAJYEJ�cHXZI[BLBfJJ�IDNDOHJ

�DH[aDD�LDeVNXI[CJABKJD�IDNDOHJ�VWTBKJdJABDLXYk

�� �EBUHVG�IDNDOHJ�xXE
XLT
���y
�� �NaDG�dJXLHVG�IDNDOHJ
�� �DW[IJTVAHVG�LVTEVUB
�� �fDKHVG�XLDZDKJ�JUKVXB�LVTEVUKFe�KBHIBOVH
�� �fDKHVG�J�ZTVADTHVG�XLDZDKJ�JUKVXB�T[dbDA�jHJAB

 
 

 
�DHVLVTFD�ZVKJCB\aJD�ZDTDOBLVdKFD�VLKVjDKJY�VNIBOB\L�dBXLJdKVG�
XLDZDKb\�TDADTXJAKVXLJ_�ZTJ�LBHJe�[XIVAJYe�VLHTFLJD�LVTEVUB�[XLTVGXLAB�

EVCDL�AFUABLb�OAJCDKJD�HBNJKF�J�ZTVLJAVADXB

�VcLVE[�ZDTDO�T[dKFE�VLHTFLJDE�LVTEVUB�[NDOJLbXY_�dLV�ZTVLJAVADX�VZJTBDLXY�KB�
BEVTLJUBLVTF_�B�HBNJKB�KD�OVXL[ZKB
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13.1. ��������������%���)'�����#�������,�
 
�TDCOD�dDE�[XLBKVAJLb�ZVOADXKFD�LTVXF�IDNDOHJ_�AFZVIKJLD�
XIDO[\aJD�ODGXLAJYk

�� ZTVADTbLD�JXZTBAKVXLb�LVTEVUB�ZVXID�ZDTDAVUHJ_�
VXIBNbLD�J�XKJEJLD�WBGHJ�x*y�J�x(y_�UBLDE�XKJEJLD�UBaJL[�
LVTEVUKVWV�NBTBNBKB_

�� VLTDW[IJT[GLD�ZT[CJK[�X�ZVEVab\�XZDfJBIbKVG�WBGHJ�x(y_
�� UBgJHXJT[GLD�TDW[IJTVAH[�X�ZVEVab\�HVKLTWBGHJ�x*y_
�� OIY�TDW[IJTVAHJ�eVOB�XE
�XVVLADLXLA[\aJG�TBUODI


�����-����k
�TBaBGLD�EBeVAJH�AT[dK[\


13.2. ��)'�����#�������,�
 
�VTEVU�VXKBaDK�OA[EY�EBWKJLBEJ_�HVLVTFD�ZVUAVIY\L�
HVIVOHBE�TBNVLBLb�KDUBAJXJEV�OT[W�VL�OT[WB


1 2 5 6 2 15

�H�Lb�
ZVO~hEKJHB�

�E]XDH�

�TVXLTBKXLAV�
LVTEVCDKJY

�XE�
AADTe AKJU

�_* 8 10
�_� 13 16
�_	 18 22

�_0� 28 35
�_� 50 62
�_! 72 90
�_	 128 160

}��#�?���}��#�?���

},�#�?���

13.2.1. ��)'�����#��/���

�� �XIBNbLD�HVKLTWBGHJ�x!y�VNDJe�LVTEVUKFe�HVIVOVH�J�
VLAJKLJLD�TDW[IJTVAVdKFG�AJKL�x�y_�VXLBAJA�UBUVT�*���EE�
EDCO[�AJKLVE�J�VXb\�cIDHLTVEBWKJLB�x�y_

�� ZVADTKJLD�TFdBW�OIY�VLHTFLJY�LVTEVUB�x	y�A�ZVIVCDKJD�
}VLHTFLV�_

�� UBAJKLJLD�AT[dK[\�TDW[IJTVAVdKFD�AJKLF�x�y�OV�HBXBKJY�
JEJ�VXJ�cIDHLTVEBWKJLB�x�y_

�� ZVADTKJLD�TFdBW�OIY�VLHTFLJY�LVTEVUB�x	y�A�ZVIVCDKJD�
}UBHTFLV��J�UBAJKLJLD�TDW[IJTVAVdKFG�AJKL�KB�ZVI�VNVTVLB_�
AZIVLK[\�H�VXJ�cIDHLTVEBWKJLB


�� UBNIVHJT[GLD�HVKLTWBGHJ�x!y


13.2.2. ������#����)'�����#�
 
�TJ� ZDTDOAJCDKJJ� HBNJKF� AADTe� J� AKJU� ZTVADTJLb� [TVADKb�
j[EB
�/VO�AFZVIKYDLXY�ZTBAJIbKV_�DXIJ�LVTEVUKBY�KBHIBOHB�
KD�HBXBDLXY�LVTEVUKVWV�NBTBNBKB�AV�ATDEY�OAJCDKJY�IJgLB�J�
KD�XIFjKF�KJHBHJD�j[EF�ZTJ�LVTEVCDKJJ


43
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13.2.3. ��)'�����#�������,��)���������
 
 

�DZTBAJIbKVD�AFZVIKDKJD�OBKKVG�ZTVfDO[TF�EVCDL�
KDWBLJAKV�ZVAIJYLb�KB�TBNVL[�LVTEVUKVG�XJXLDEF


�VTEVUKVG�EVEDKL�TDW[IJT[DLXY�ZTJ�Z[XLVG�HBNJKD�xUKBdDKJY�
[HBUBKF�A�LBNIJfDy

�VALVTJLD�LD�CD�VZDTBfJJ�X�VNDJEJ�LVTEVUKFEJ�HVIVOHBEJk 
 

 

�� �LAJKLJLb�HVKLTWBGHJ�x*y

�� �TVADTJLb�LVTEVUKVG�Z[Lb

�� �XIJ�LVTEVUKVG�Z[Lb�KDOVXLBLVdDK_�LV�KDVNeVOJEV�VXIBNJLb�

ZT[CJK[�ZTJ�ZVEVaJ�WBGHJ�x(y
��XIJ�VK�XIJjHVE�OIJKDK_�LV�
XIDO[DL�XCBLb�ZT[CJK[�ZTJ�ZVEVaJ�LVG�CD�WBGHJ�x(y


�� �LTDW[IJTVABA�LVTEVUKVG�Z[Lb_�[OVXLVADTJLbXY�A�LVE_�
dLV�ZT[CJKF�TBXLYK[LF�VOJKBHVAV
�,BNIVHJTVABLb�
VLTDW[IJTVABKKVD�ZVIVCDKJD�X�ZVEVab\�HVKLTWBGHJ�x*y


43
L

1 2 5 6 2 15

13.3. ������#��/���
 
'OVXLVADTbLDXb�A�LVE_�dLV�TFdBW�OIY�VLHTFLJY�LVTEVUB�x	y�
KBeVOJLXY�A�fDKLTBIbKVE�ZVIVCDKJJ�xLVTEVU�UBHTFLy
��BCEJLD�
AT[dK[\�KB�ZBIDf�cIDHLTVEBWKJLB�x�y�OV�[ZVTB�J�JUEDTbLD�UBUVT�
EDCO[�TDW[IJTVAVdKFE�AJKLVE�x�y�J�ZBIbfDE�cIDHLTVEBWKJLB�
x�y
��XIJ�ADIJdJKB�cLVWV�UBUVTB����_��EE_�XIDO[DL�KDEDOIDKKV�
VLTDW[IJTVABLb�eVO


MR17

0

100

250

L/mm

T/Nm

50

150

200

120 110 100 90 80 70

�JZ 
VNVT[OVABKJY 

 

z 
x��LVTEVUKVWV�

NBTBNBKBy 
�EE�

{ 
xEJKJE[Ey 

 
�EE�

�BHXJEBIbKFG�
HT[LYaJG�EVEDKL�

LVTEVCDKJY 
��E�

#VcggJfJDKL�
LTDKJY�gDTVOV 

 
��E�

�S�0 255 82 250 �_**  
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13.4. �&%,�����������/�&��'�������

 
�TVADTHB �DTJVOJdKVXLb

[TVADKb�EBXIB *�EDXYfB

LVIaJKB�LVTEVUKFe�ZTVHIBOVH *

TDW[IJTVAHB�VLHTFLJY�LVTEVUKFe�
HVIVOVH !�EDXYfB

XLDZDKb�JUKVXB�T[dbDA�jHJAB 	�EDXYfDA

xBH[XLJdDXHBYy�XVXLVYKJY�
ZVOjJZKJHVA 	�EDXYfDA

xBH[XLJdDXHBYy�ADTVYLKVXLJ�
BKVEBIbKVWV�j[EB 	�EDXYfDA

UBUVTB_�VNTBUVABAjDWVXY�A�
dDTAYdKVG�ZBTD_�JUEDTDKKVWV�A�
JUVNTBCDKKFe�KB�TJX
�[XIVAJYe

xVNDXZDdJABY_�ZTDCOD�AXDWV_�
VLX[LXLAJD�VXDAVWV�I\gLB�AJKLBy

�!�EDXYfDA

 
��VEJKBIbKBY�LVIaJKB�	�EE_�ZVOIDCJL�UBEDKD�OV�OVXLJCDKJY�
!�EE

 
Si
���TBOJ[X�KBdBIbKVG�VHT[CKVXLJ�ADKfB
Si���TBOJ[X�jHJAB�
�����TBUEDT�UBUVTB�jHJAB
 
�XIJ�ADIJdJKB�UBUVTB�dDTAYdKVG�ZBTF�}���ZTDAFjBDL�OBIDD 
[HBUBKKVD�UKBdDKJD�}�����_�LV�VKB�ZVOIDCJL�UBEDKD_�ZVXHVIbH[�
NVIDD�KD�VNIBOBDL�OVXLBLVdKVG�XLDZDKb\�KBODCKVXLJ

 
 
 
 
 
 

�DTDOBLVdKVD�dJXIV

(�]� ��]� *(]! *�](

���x��y �_	� �_�: �_	! �_	!

Gm

Rp

��������
Si


Si

S
S
 Si
�x��y

(�]� �*!_	

��]� �*�_0

*(]! �**_�

*�]( �*(_�
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14. �����>�?>��'-��>�������
14.1. ���?�����������������
 

�ABTJGKFG�T[dKVG�EBKDAT�YAIYDLXY�VZBXKVG�VZDTBfJDG
��K�ZVUAVIYDL�ZTJADXLJ�
HBNJK[�A�OAJCDKJD_�VLHI\dJA�AXD�ZTDOVeTBKJLDIbKFD�HVKLBHLF�[XLBKVAHJ
�
�BHJE�VNTBUVE_�KDVNeVOJEV_�dLVNF�IJfV_�AFZVIKY\aDD�OBKKFG�EBKDAT_�NFIV�
OVICKFE�VNTBUVE�ZVOWVLVAIDKV�XZDfJBIJUJTVABKKFE�ZDTXVKBIVE�J�NFIV�
VXADOVEIDKV�V�XVZ[LXLA[\aJe�VZBXKVXLYe


 
�VEVab�A�BABTJGKFe�XJL[BfJYe�OVICKB�VHBUFABLbXY�JXHI\dJLDIbKV�VZFLKFE�ZDTXVKBIVE_�
ZVI[dJAjJE�XZDfJBIbK[\�ZVOWVLVAH[
��XD�VZDTBfJJ_�VX[aDXLAIYDEFD�A�BABTJGKFe�XJL[BfJYe_�
OVICKF�ZTVAVOJLbXY�A�XLTVWVE�XVVLADLXLAJJ�X�[HBUBKJYEJ_�ZTJADODKKFEJ�A�KBXLVYaDE�
T[HVAVOXLAD
���cLVG�XAYUJ_�HVZJY�OBKKVWV�OVH[EDKLB�OVICKB�AXDWOB�eTBKJLbXY�TYOVE�XV�XHIBOVE�
J�NFLb�IDWHVOVXL[ZKB�A�XI[dBD�KDVNeVOJEVXLJ

 

��XI[dBD�KDVNeVOJEVXLJ�AFZVIKDKJY�BABTJGKVWV�T[dKVWV�EBKDATB�LaBLDIbKV�XVNI\OBLb�

XIDO[\aJD�[HBUBKJYk
o� �VNI\OBLb�EDXLKFD�KVTEF�NDUVZBXKVXLJ

o� �J�A�HVDE�XI[dBD�KD�UBNFABLb�V�NDUVZBXKVXLJ�ZBXXBCJTVA

o� �D�ZVOADTWBLb�XDNY�TJXH[�KJ�ZTJ�HBHJe�VNXLVYLDIbXLABe

o� 'NDOJLbXY�A�LVE_�dLV�ABjJ�ODGXLAJY�KD�XVUOB\L�VZBXKFe�XJL[BfJG�OIY�LTDLbJe�IJf

o� �DVNeVOJEV�A�HTBLdBGjJG�XTVH�[XLBKVAJLb�XAYUb�X�AVUEVCKV�KBeVOYaJEJXY�A�HBNJKD�

ZBXXBCJTBEJ_�dLVNF�[XZVHVJLb�Je
�<LV�EVCDL�ZVEVdb�LVdKDD�VZTDODIJLb�ZVIVCDKJD�HBNJKF�
A�jBeLD


o� �DTDO�ZTVADODKJDE�HBHJe�IJNV�VZDTBfJG�ZTDO[ZTDOJLD�VN�cLVE�ZBXXBCJTVA

o� �V�VHVKdBKJJ�TDEVKLB�[OVXLVADTbLDXb_�dLV�AXD�ZTVNIDEF_�EDjB\aJD�KVTEBIbKVG�TBNVLD�

IJgLB_�TDjDKF


14.2. �����'#$�������?�������@������>��)���'-��)���������
 

�ABTJGKFG�T[dKVG�EBKDAT�YAIYDLXY�VZBXKVG�VZDTBfJDG

 
�K�ZVUAVIYDL�ZTJADXLJ�HBNJK[�A�OAJCDKJD_�VLHI\dJA�AXD�ZTDOVeTBKJLDIbKFD�HVKLBHLF�
[XLBKVAHJ

�BHJE�VNTBUVE_�KDVNeVOJEV_�dLVNF�IJfV_�AFZVIKY\aDD�OBKKFG�EBKDAT_�NFIV�OVICKFE�
VNTBUVE�ZVOWVLVAIDKV�XZDfJBIJUJTVABKKFE�ZDTXVKBIVE�J�NFIV�VXADOVEIDKV�V�XVZ[LXLA[\aJe�
VZBXKVXLYe

 

�IY�ZTBAJIbKVWV�AFZVIKDKJY�BABTJGKVWV�T[dKVWV�EBKDATB�XLTVWV�XVNI\OBGLD�
XIDO[\aJD�JKXLT[HfJJk

�
o� �TVADTJLb�AXD�OADTJ�KB�cLBCD
��KJ�OVICKF�NFLb�UBHTFLF�NDU�AVUEVCKVXLJ�Je�XI[dBGKVWV�

VLHTFLJY

o� 'NDOJLbXY�A�LVE_�dLV�HBNJKB�KBeVOJLXY�KB�cLBCD
���ZTVLJAKVE�XI[dBD_�AFZVIKJLb�XIDO[\aJD�

ODGXLAJY

o� 'XLBKVAJLb�WIBAKFG�AFHI\dBLDIb_�KBeVOYaJGXY�AK[LTJ�Z[IbLB�[ZTBAIDKJY�A�ZVIVCDKJD�R��
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o� 'XZVHVJLb�ZBXXBCJTVA�A�HBNJKD�J�JKgVTEJTVABLb�Je�V�
ABjJe�ZVXIDO[\aJe�ODGXLAJYe


�BXXBCJTF�KD�OVICKF�KJ�A�HVDE�XI[dBD�
ZFLBLbXY�AUIVEBLb�OADTJ�HBNJKF�JIJ�AFGLJ�JU�
KDD�XBEVXLVYLDIbKV


�
o� 'NDOJLbXY�A�LVE_�dLV�XVXLVYKJD�WIBAKVWV�LVTEVUB�J�IDNDOHJ�

ZVUAVIY\L�KBdBLb�ZDTDEDaDKJD�HBNJKF

�

�IY�ZTVADTHJ�cggDHLJAKVXLJ�TBNVLF�WIBAKVWV�
LVTEVUB�IDNDOHJ_�KDVNeVOJEV�[XLBKVAJLbk
- JED\LXY�IJ�TBUTFAF�KB�LVTEVUKFe�HVIVOHBe
- JED\LXY�IJ�ZVATDCODKJY�KB�LVTEVUKFe�

KBHIBOHBe_�VWTBKJdJAB\aJD�Je�HVKLBHLK[\�
ZVADTeKVXLb

- YAIYDLXY�IJ�HVKLBHL�X�LVTEVUYaDG�
ZVADTeKVXLb\�TBAKVEDTKFE

�
o� �TVADTJLb�KBZTBAIDKJD�ATBaDKJY�IDNDOHJ�OIY�AFZVIKDKJY�

ZDTDEDaDKJY�HBNJKF

�

�XIJ�IDNDOHB�J]JIJ�WIBAKFG�LVTEVU�KD�EVW[L�
NFLb�JXZVIbUVABKF�JIJ�CD�AXL[ZJI�A�ODGXLAJD�
jBeLKFG�ZBTBj\L_�AFZVIKJLb�ZTVfDO[T[�
ZV�VHBUBKJ\�ZVEVaJ_�UBNIVHJTVABA�HBNJK[�
X�ZVEVab\�XZDfJBIbKVWV�VNVT[OVABKJY_�
XVVLADLXLA[\aDWV�LJZ[�[XLBKVAHJ_�EDXL[�J�
[XIVAJYE�TBNVLF


�
o� ,BNIVHJTVABLb�AT[dK[\�ATBaDKJD�EBeVAJHB�IDNDOHJ

o� �LZ[XLJLb�WIBAKFG�LVTEVU_�KBCBA�KB�XZDfJBIbKFG�T[dKVG�

TFdBW�x��,
�!y

o� �BdBLb�T[dKVG�EBKDAT�ZV�ZDTDEDaDKJ\�HBNJKF�KB�

KDVNeVOJEFG�cLBC_�ZVAVTBdJABY�AT[dK[\�EBeVAJH�A�NVIDD�
ZVOeVOYaDE�KBZTBAIDKJJ
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