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 '9::;< =>?@AB AD:9E9FG "���������" > =AHIA@AJK9FG @=F LM9D9:>N, M9=9OP>F=N 
QFDAH9=:A=G>. �GIASA HI>KFIJ>@9<GF=T G9M>U LM9D9:>< @A >DQFJ9:>F AH9=:A=G> :9:F=F:>N 
@IFK9 DKAIA@TO BOKF< > J>@AG:;U > ?9GFI>9BT:ASA LPFIQ9.

 '9::;< =>?@AB =AHIA@AJK9FG @9J:;F LM9D9:>N >B> HI>?FE9:>N

• �:>?9GFBT:A HIAE>G9<GF HIFKLHIFJKF:>N, 
=AKFIJ9P>F=N @ :9=GANPF? ILMA@AK=G@F, 
G.M. @ :>U HI>@AKNG=N @9J:;F LM9D9:>N HA 
QFDAH9=:A=G> L=G9:A@M>, VM=HBL9G9W>> > 
GFU:>EF=MASA AQ=BLJ>@9:>N 9SIFS9G9.

• �LMA@AK=G@A HA VM=HBL9G9W>> N@BNFG=N 
:FAGXF?BF?A< > @9J:A< E9=GTO 9SIFS9G9; 
HABTDA@9GFBT KABJF: QFIFJ:A UI9:>GT FSA 
KBN @AD?AJ:;U MA:=LBTG9W>< @ QLKLPF?.

• �=G9:A@M9 > GFU:>EF=MAF AQ=BLJ>@9:>F MAGB9 
KABJ:; HIA>D@AK>GT=N M@9B>Z>W>IA@9::;? 
HFI=A:9BA? HI> =AQBOKF:>> KF<=G@LOP>U 
:AI? > @ =AAG@FG=G@>> = LM9D9:>N?> 
>DSAGA@>GFBN.

• �FHI9@>BT:9N L=G9:A@M9 >B> :F:9KBFJ9PFF 
GFU:>EF=MAF AQ=BLJ>@9:>F ?ASLG =G9GT 
HI>E>:A< :9:F=F:>N @IFK9 BOKN?, J>@AG:;? 
> ?9GFI>9BT:;? AQXFMG9?. �DSAGA@>GFBT :F 
:F=FG :>M9MA< AG@FG=G@F::A=G> D9 LPFIQ, 
=@ND9::;< = A[>QAE:;?> L=G9:A@MA< 
> VM=HBL9G9W>F< 9HH9I9G9, 9 G9MJF = 
:F=AQBOKF:>F? HIFKA=G9@BF::;U >? 
>:=GILMW><.

• �IFJKF EF? HI>=GLH>GT M @;HAB:F:>O 
BOQA< AHFI9W>> E>=GM> >B> GFU:>EF=MASA 
AQ=BLJ>@9:>N, :FAQUAK>?A AGMBOE>GT 
9HH9I9G AG =FGF< H>G9:>N = HA?APTO 
@;MBOE9GFBN =>=GF?; >/>B> HIFKL=?AGIF::;U 
KBN VGA< WFB> AG=FE:;U L=GIA<=G@.

• � =BLE9F :F>=HI9@:A< >/>B> 9:A?9BT:A< 
I9QAG; 9SIFS9G9, :FAQUAK>?A @;MBOE>GT FSA 
> :F HIFKHI>:>?9GT :>M9M>U HAH;GAM IF?A:G9 
>B> HIN?ASA @?F[9GFBT=G@9. � G9M>U =BLE9NU 
:FAQUAK>?A AQI9P9GT=N >=MBOE>GFBT:A M 
M@9B>Z>W>IA@9::A?L HFI=A:9BL.

• �A=BF I9=H9MA@M> 9HH9I9G9 LQFK>GT=N @ FSA 
WFBA=G:A=G>.

• �H9MA@AE:;F ?9GFI>9B; N@BNOG=N >=GAE:>MA? 
HAGF:W>9BT:A< AH9=:A=G> > :F KABJ:; Q;GT 
A=G9@BF:; @ ?F=G9U, KA=GLH:;U KFGN?.

	
���������
)9IM>IA@MA< CE Z>I?9 Ferroli HAKG@FIJK9FG, EGA @;HL=M9F?;F F< 9HH9I9G; =AAG@FG=G@LOG 
GIFQA@9:>N? HI>?F:>?;U M :>? F@IAHF<=M>U K>IFMG>@.
� E9=G:A=G>, AH>=9::AF @ :9=GANPF? KAML?F:GF L=GIA<=G@A LKA@BFG@AINFG GIFQA@9:>N? =BFKLOP>U 
K>IFMG>@ �(�:
• '>IFMG>@9 HA MAVZZ>W>F:GL HABFD:ASA KF<=G@>N 92/42, AKAQIF::9N KFMIFGA? HIFD>KF:G9 

IF=HLQB>M> AG 15.11.96 a 660
• '>IFMG>@9 HA :>DMA?L :9HINJF:>O 73/23 (D9?F:F::9N K>IFMG>@A< 93/68)
• '>IFMG>@9 HA VBFMGIA?9S:>G:A< =A@?F=G>?A=G> 89/336 (D9?F:F::9N K>IFMG>@A< 93/68), 

AKAQIF::9N KFMIFGA? HIFD>KF:G9 IF=HLQB>M> AG 15.11.96 a 615
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 1. ��	�!�#$�� %� &#	%'�(�($�� 
 1.1 )�
�
��
 

 �@9J9F?;< HAMLH9GFBT,
�B9SAK9I>? �9= D9 @;QAI ?AKFB> SUN G6, SAIFBM> HIA>D@AK=G@9 MA?H9:>> Ferroli, @ MAGAIA< 
IF9B>DA@9:; :A@F<[>F >KF> > GFU:ABAS>> > AQF=HFEF: @;=AM>< LIA@F:T :9KFJ:A=G> > M9EF=G@9 
MA:=GILMW>>.
SUN G6 HIFK=G9@BNFG =AQA< K>DFBT:LO SAIFBML, ?9B;F S9Q9I>G; > AI>S>:9BT:9N MA:=GILMW>N MAGAIA< 
HAD@ABNOG >=HABTDA@9GT FF @ QABT[>:=G@F MAGBA@, HIFK=G9@BF::;U @ :9=GANPFF @IF?N :9 I;:MF. 
�P9GFBT:;< HAKUAK M VG9H9? HIAFMG>IA@9:>N > HIA?;[BF::ASA >DSAGA@BF:>N HAD@AB>B =ADK9GT 
?9[>:L =A =Q9B9:=>IA@9::;?> U9I9MGFI>=G>M9?>, @;=AM>? MHK, :>DM>? LIA@:F? @;QIA=A@ CO > 
NOx > QF=[L?:;? SAIF:>F?. 

 1.2 ��������� �� ����������� 
 �A=BF L=G9:A@M> SAIFBM> > FF :9KBFJ9PF< IFSLB>IA@M>        K9BT:F<[9N I9QAG9 L=GIA<=G@9 HIA>=UAK>G 
@ HAB:A=GTO 9@GA?9G>EF=MA? IFJ>?F     > :F GIFQLFG :>M9MASA @?F[9GFBT=G@9 =A 
=GAIA:; HABTDA@9GFBN  . � =BLE9F AG=LG=G@>N GAHB>@9 >B> @AD:>M:A@F:>N    M9M>U-
B>QA :F>=HI9@:A=GF< I9QAG9 SAIFBM> HIFMI9P9FG=N, > SAIFBM9 QBAM>ILFG=N 
(@MBOE9FG=N MI9=:;< >:K>M9GAI M:AHM> KFQBAM>IA@M>). �FMA?F:KLFG=N 
HIFKL=?9GI>@9GT HAHAB:F:>F D9H9=9 GAHB>@9 KA GASA, M9M A:A QLKFG HAB:A=GTO 
>=HABTDA@9:A, EGAQ; >=MBOE>GT @=9=;@9:>F @ADKLU9 (:FHI9@>BT:;< IFJ>? 
I9QAG; SAIFBM>)             >B> @;MBOEF:>F :9=A=9 (:FAQUAK>?A AQI9G>GT=N @ =FI@>=:;< 
WF:GI).
�=B> GAHB>@:;< Q9M :9UAK>G=N @:F HA?FPF:>N, SKF GF?HFI9GLI; ?ASLG 
AHL=M9GT=N :>JF -10 °C, :FAQUAK>?A HIFKL=?AGIFGT D9P>GL Q9M9 > HAK@AKNP>U 
GAHB>@AHIA@AKA@ > >=HABTDA@9GT D>?:FF K>DFBT:AF GAHB>@A >B> JF KAQ9@BNGT 
HI>=9KML, HIFKAG@I9P9OPLO D9?FID9:>F HI> :>DM>U GF?HFI9GLI9U.         .
� HA?FPF:>>, SKF L=G9:9@B>@9FG=N SAIFBM9, :F KAHL=M9FG=N :9B>E>F @A=HB9?F:NOP>U=N HIFK?FGA@  >  
?9G FI>9 BA@, MAIIAD>A::;U S9DA@, BFGLE>U @FPF=G@ > H;B>. 'FBA @ GA?, EGA D9=9=;@9F?9N    @F:G>BNGAIA? 
H;BT ?AJFG :9M9HB>@9GT=N :9 BAH9=GNU @F:G>BNGAI9, EGA L?F:T[9FG AQXF? HAK9@9F?ASA @ADKLU9, 
>B> JF HI>@AK>GT M D9=AIF:>O K>=MA@ASA =G9Q>B>D9GAI9 HB9?F:> = HA=BFKLOP>? HA:>JF:>F? 
VZZFMG>@:A=G> I9QAG;. 
  �FBTDN KAHL=M9GT M9MASA-B>QA :9IL[F:>N WFBA=G:A=G> MA:=GILMW>> SAIFBM> :FAH;G:;?> 

B>W9?> >B> KFGT?>. 

 1.3 �
����
��
 �����������
 
 �FU:>EF=MAF AQ=BLJ>@9:>F SAIFBM> KABJ:A @;HAB:NGT=N :F IFJF AK:ASA I9D9 @ SAK.      �9QAG; HA 
GFUAQ=BLJ>@9:>O KABJ:; @;HAB:NGT=N M@9B>Z>W>IA@9::;?> =HFW>9B>=G9?> @ =AAG@FG=G@>> = 
GIFQA@9:>N?>, >DBAJF::;?> @ SB9@F 3      . 

 1.4 �
����������� 
 �=B> SAIFBM9 :F @MBOE9FG=N, 9 MI9=:;< >:K>M9GAI :9 M:AHMF KFQBAM>IA@M> :F SAI>G, GA :FAQUAK>?A 
HIA@FI>GT =BFKLOPFF: :9B>E>F :9HINJF:>N H>G9:>N; @MBOEF:>F @;MBOE9GFBN MAGB9/@=F< =>=GF?;; 
>=HI9@:A=GT HB9@M>U HIFKAUI9:>GFBF<; :9B>E>F D9HIA=9 :9 HIA>D@AK=G@A GFHB9 MAGBA?.
� =BLE9F QBAM>IA@M> SAIFBM> (SAI>G MI9=:;< >:K>M9GAI :9 M:AHMF KFQBAM>IA@M>) :FAQUAK>?A HAKAJK9GT 
15 =FML:K, 9 D9GF? :9J9GT M:AHML KFQBAM>IA@M> KBN @A==G9:A@BF:>N :AI?9BT:;U L=BA@>< I9QAG;. 
�A=BF VGASA HIA>DA<KFG HAH;GM9 D9J>S9:>N SAIFBM>   . �=B> SAIFBM9 =:A@9 QBAM>ILFG=N, :FAQUAK>?A 
LQFK>GT=N @ :9B>E>> GAHB>@9 @ Q9MF > @ GA?, EGA ILE:;F MB9H9:; :9 GILQAHIA@AKF HAK9E> K>DFBT:ASA 
GAHB>@9 :9UAKNG=N @ AGMI;GA? HABAJF:>>. �I> AGI>W9GFBT:A? IFDLBTG9GF @;[FAH>=9::;U MA:GIABT:;U 
AHFI9W>< =BFKLFG AQI9G>GT=N @ =FI@>=:;< WF:GI.
�I> @;N@BF:>> 9:A?9BT:ASA [L?9 @A @IF?N I9QAG; SAIFBM> =BFKLFG AQI9G>GT=N @ =FI@>=:;< 
WF:GI. 

�>=. 1

�:AHM9 
KFQBAM>IA@M>
SAIFBM>
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 2. �	�(��)#( 
 2.1 ��*�
 ��+���� 

 �9=GANP>< 9SIFS9G KAHL=M9FG=N >=HABTDA@9GT GABTMA @ HIFKL=?AGIF::;U WFBNU. (G9 SAIFBM9 
?AJFG L=G9:9@B>@9GT=N :9 @AKN:;U, H9IA@;U MAGB9U, MAGB9U :9 K>9GFI?>EF=MA? ?9=BF > :9 KILS>U 
HIFKL=?AGIF::;U >DSAGA@>GFBF? 9SIFS9G9U, >?FOP>U U9I9MGFI>=G>M>, =AAG@FG=G@LOP>F I9QAE>? 
H9I9?FGI9? > GFHBA@A< ?AP:A=G> SAIFBM>.    �=HABTDA@9:>F SAIFBM> KBN WFBF<, AGB>E:;U AG 
@;[FLM9D9::;U, =E>G9FG=N :FHI9@>BT:;? > AH9=:;?.
�F KAHL=M9FG=N AGMI;@9GT >B> :9IL[9GT WFBA=G:A=GT MA:=GILMW>> LDBA@ 9SIFS9G9, D9 >=MBOEF:>F? E9=GF<, 
ASA@AIF::;U @ I9DKFBF GFU:>EF=MASA AQ=BLJ>@9:>N; D9HIFP9FG=N @:A=>GT M9M>F-B>QA ?AK>Z>M9W>> @ 
MA:=GILMW>O 9SIFS9G9 @ WFBNU >D?F:F:>N FSA VM=HBL9G9W>A::;U U9I9MGFI>=G>M >B> :9D:9EF:>N.
'BN MA?HBFMG9W>> SAIFBM> KAHL=M9FG=N >=HABTDA@9GT GABTMA Z>I?F::;F MA?HBFMG; > 
HI>:9KBFJ:A=G>. 
  �������� � ��j������� j����� '���� ��k�����m�n�m ��n� 

���	����
������p) �������), �)�*k�) ���������* �����q���	�*, 
��� ���*'���� �����'���p� � ����mk�) ���������) ����'���� 
���
���s, '�s����*k�� ��	����n�p� � )����p� ��) � ������, � ����� 
� ���������� � ����m�p)� ����������)� ��������m)�           . 

 2.2 �������� ,��
�� � ���
 
 -
��� �������� ���� 
 �A?FPF:>F, @ MAGAIA? L=G9:9@B>@9OG=N MAGFB > SAIFBM9, KABJ:A =AAQP9GT=N EFIFD HIAF?; =   :9ILJ:A<  
=IFKA< @ =AAG@FG=G@>> = KF<=G@LOP>?> :AI?9?>. �=B> @ AK:A? HA?FPF:>> L=G9:A@BF:A :F=MABTMA 
SAIFBAM >B> @;GNJ:;U @F:G>BNGAIA@, MAGAI;F ?ASLG I9QAG9GT AK:A@IF?F::A, GA @F:G>BNW>A::;F 
AG@FI=G>N KABJ:;  >?FGT  I9D?FI;,  AQF=HFE>@9OP>F  AK:A@IF?F::LO I9QAGL @=FU 9HH9I9GA@.
� HA?FPF:>>, SKF L=G9:9@B>@9FG=N SAIFBM9, :F KAHL=M9FG=N :9B>E>F >B> UI9:F:>F @A=HB9?F:NOP>U=N 
HIFK?FGA@ > ?9GFI>9BA@, MAIIAD>A::;U S9DA@, H;B> >B> BFGLE>U @FPF=G@, D9=9=;@9:>F MAGAI;U 
@F:G>BNGAIA? SAIFBM> ?AJFG @;D;@9GT D9=AIF:>F @:LGIF::>U M9:9BA@ SAIFBM> >B> SABA@M> 
=SAI9:>N. �A?FPF:>F KABJ:A Q;GT =LU>? > D9P>PF::;? AG KAJKN, =:FS9 >B> @ADKF<=G@>N :>DM>U 
GF?HFI9GLI. 

 #�
��
��
 ,��
�� �� ���
 

�

�

�

��

�

�

 1) �=G9@>GT @>:G 2 (M8x40) @A ZB9:FW 3.
 2) 
9MIFH>GT ZB9:FW 3 :9 MAGBF = HA?APTO @>:GA@ 5 (4 [G. M8x20), @=G9@>@ >DABNW>A::LO HIAMB9KML   1.
 3) �=G9@>GT SAIFBML EFIFD ZB9:FW :9 MAGBF > D9MIFH>GT FF :9 @>:GF 2 S9<MA< 4.

�>=. 2
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�>=. 3a

A

�>=. 3b

B

 2.3 	���
/� ������ ������� 
 ��*�
 ��+����  
 �9 SAIFBML KABJ:A HAK9@9GT=N GAHB>@A GASA G>H9, :9 MAGAI;< A:9 I9==E>G9:9; VGAG G>H LM9D9: :9 
H9=HAIG:A< G9QB>EMF > @ G9QB>WF GFU:>EF=M>U K9::;U @ SB. 4.3 K9::ASA ILMA@AK=G@9.
�ILQAHIA@AK HAK9E> GAHB>@9 M SAIFBMF KABJF: Q;GT 9Q=ABOG:A SFI?FG>E:;?, EGAQ; HIFKAG@I9G>GT 
@AD?AJ:AF HAH9K9:>F @ADKLU9 @ :9=A=; @ GILQAHIA@AKF KABJF: Q;GT HIFKL=?AGIF: Z>BTGI, 
L=G9:9@B>@9F?;< KA SAIFBM>, > @=F D9P>G:;F > MA:GIABT:;F L=GIA<=G@9, HIFKH>=;@9F?;F 
KF<=G@LOP>?> :AI?9?>. �:LGI> GILQAHIA@AK9 :F KAHL=M9FG=N :9B>E>N :>M9M>U D9SIND:F:>< >B> =BFKA@ 
AQI9QAGM>: HFIFK @@AKA? 9SIFS9G9 @ VM=HBL9G9W>O :FAQUAK>?A @;HAB:>GT E>=GML GILQAHIA@AKA@.
�IA?F GASA, HFIFK @@AKA? SAIFBM> @ KF<=G@>F, :FAQUAK>?A LQFK>GT=N @ GA?, EGA AQI9G:;< GILQAHIA@AK 
GAHB>@9 :>SKF :F D9=AIF:. �DQ;GAE:AF HIAG>@AK9@BF:>F ?AJFG HI>@F=G> M HABA?MF SFI?FG>D>ILOPFSA 
L=GIA<=G@9 :9=A=9.
�=G9:A@M9 GAHB>@:ASA Q9M9 KABJ:9 @;HAB:NGT=N @ =AAG@FG=G@>> = GIFQA@9:>N?> KF<=G@LOP>U 
:AI?; Q9M KABJF: Q;GT >DSAGA@BF: G9M>? AQI9DA?, EGAQ; >=MBOE>GT HA H9K9:>F @ :FSA @AK; >B> 
D9SIND:F:><. �IFJKF EF? D9B>@9GT GAHB>@A, :FAQUAK>?A @;HAB:>GT E>=GML Q9M9.
�FAQUAK>?A HIFKL=?AGIFGT D9P>GL Q9M9 > GILQAHIA@AK9 GAHB>@9 AG D9?FID9:>N. 

 ��������� ����� 
 jAIFBM9 =:9QJF:9 =9?A@=9=;@9OP>? :9=A=A?; H>G9:>F SAIFBM> ?AJFG A=LPF=G@BNGT=N @ 9@GA:A?:A? 
IFJ>?F @ HIFKFB9U, LM9D9::;U :>JF. � GAEM> DIF:>N =HA=AQ9 HAK9E> GAHB>@9 S>KI9@B>EF=M>F MA:GLI; 
KFBNG=N :9 4 G>H9, HI>@FKF::;F :9 I>=L:M9U :>JF. 

  A  jI9@>G9W>A::9N HAK9E9
 B  �AK9E9 :FHA=IFK=G@F::;? @=9=;@9:>F? >D Q9M9
 C  �>ZA::9N HAK9E9 
 D   �ABTWF@9N HAK9E9 

 'BN M9JKASA G>H9 MA:GLI9 HI>@FKF:9 G9QB>W9 KBN AHIFKFBF:>N I9D?FIA@ HAK@AKNPFSA GAHB>@AHIA@AK9 
@ D9@>=>?A=G> AG KB>:; @=9=;@9OPF< GILQ; (L)     > I9D:A=G> @;=AG (H) AG:A=>GFBT:A GAHB>@:ASA 
Q9M9. �FBTDN HIF@;[9GT AG?FGM> )���., LM9D9::;F :9 I>=L:M9U, EGAQ; >=MBOE>GT HFIFSILDML 
SFI?FG>D>ILOP>U L=GIA<=G@ :9=A=9. 

 H
(/) 

 L (/) 
 6i 8 //  6i 10 // 

0,5 10 20
1,0 20 40
1,5 40 80
2,0 60 100

 H
(/) 

 L (/) 
 6i 8 //  6i 10 // 

0,0 25 60
0,5 21 50
1,0 18 44
1,5 15 38
2,0 12 32
2,5 10 26
3,0 8 20
3,5 6 16

4 
/

 -
(

#	
.
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�>=. 3c

C

�>=. 3d

D
 �I>?FE9:>F: KBN M9JKASA >DS>Q9 >B> D9HAI:ASA 

@F:G>BN =BFKLFG KAQ9@BNGT     M D:9EF:>O KB>:; 
GILQAHIA@AK9 HA 0,25 ? (HAGFI> :9HAI9  ). 

 L  QP9N KB>:9 @=9=;@9OPF< GILQ;, @MBOE9N 
@FIG>M9BT:;F LE9=GM>     

H  �9D:A=GT @;=AG
�i  �:LGIF::>< K>9?FGI GILQ
P  �=HA?AS9GFBT:;< :9=A= 

 %���9�
��
  ������ 
 jAIFBM9 HA=G9@BNFG=N = @:LGIF::>? Q9<H9=A? M :9=A=L @ D9MI;GA? =A=GAN:>>; >B> JF @ SAIFBMF 
HIFKL=?9GI>@9FG=N K@LUGILQ:AF HAKMBOEF:>F   . �:NGT D9SBL[M> > HAK=AFK>:>GT K@9 S>QM>U [B9:S9 M 
:9=A=L :9 B>:>> @=9=;@9:>N (1) > :9 AQI9G:A< B>:>> (2), M9M HAM9D9:A :9 �>=. 4. �I> VGA? :FAQUAK>?A 
=BFK>GT D9 GF?, EGAQ; [B9:S> :F AM9D9B>=T HFIFMILEF::;?>, > >=MBOE>GT HFIFK9@B>@9:>F [B9:SA@ 
> >U MA:G9MG = :9SIFG;?> KFG9BN?> MAGB9.
�=B> :FAQUAK>?A @A=HABTDA@9GT=N @:LGIF::>? Q9<H9=A? M :9=A=L KBN ?A:AGILQ:ASA =AFK>:F:>N, 
=BFKLFG AGMILG>GT @>:G Q9<H9=9 (7), @=G9@>GT D9SBL[ML @ [GLWFI KBN HAK=AFK>:F:>N AQI9G:A< B>:>> 
(2) :9 :9=A=F > HAK=AFK>:>GT AK>: S>QM>< @=9=;@9OP>< [B9:S    M [GLWFIL (1). 

  �MBOEF:>F :9=A=9 HI> D9MI;GA< AQI9G:A< B>:>> > L=G9:A@BF::A? @>:GF Q9<H9=9 HI>@AK>G 
M :F?FKBF::A< HABA?MF :9=A=9.   

� �

�

�

�
	

�




�

 ���+���
��� 

  1 �UAK (@=9=;@9:>F)
 2 QI9G:9N B>:>N = L=G9:A@AE:A< [H>BTMA< @:LGIF::FSA 

Q9<H9=9
 3 �;UAK M ZAI=L:MF
 4 �AKMBOEF:>F ?9:A?FGI9
 5 �AKMBOEF:>F @9MLL??FGI9
 6 �>:G KBN IFSLB>IA@M> K9@BF:>N
 7 �>:G Q9<H9=9 

�>=. 4

 H
(/) 

 L (/) 
 6i 8 //  6i 10 // 

0,0 25 60
0,5 21 50
1,0 18 44
1,5 15 38
2,0 12 32
2,5 10 26
3,0 8 20
3,5 6 16

4 
/

 -
(

#	
.

4 
/

 -
(

#	
.

m h2o
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 -����� ������� 
 �A=BF @;QAI9 :LJ:A< ZAI=L:M> @;HAB:NFG=N FF ?A:G9J. 

�

�

�

�
�

�

�

		







�>=. 5

 ������� � �����/� ���
� 
 qAI=L:M> ?ASLG HA=G9@BNGT=N = =AHB9?> I9DB>E:;U G>HA@, AHIFKFBNF?;U HA ?9IM>IA@MF (AK:9 
>B> K@F QLM@;), D9@>=NPF< AG >DSAGA@>GFBN. � G9QB>WF :>JF HI>@FKF:; :9>QABFF HAKUAKNP>F KBN 
K9::A< SAIFBM> G>H; =AHFB. 

 2.4 :������ � ��
����� 
 )���� ������� 
 �FAQUAK>?A AHIFKFB>GT GIFQLF?;< I9=UAK GAHB>@9, 
>=UAKN >D K9::;U HA GFHBA@A< ?AP:A=G> MAGB9 > 
:>J:F< GFHBAG@AI:A< =HA=AQ:A=G>            (Hi) >=HABTDLF?ASA 
GAHB>@9 (=?. G9QB>WL GFU:>EF=M>U K9::;U @ SB. 4). 
�=UAKN >D I9==E>G9::ASA D:9EF:>N HIA>D@AK>GFBT:A=G> 
AHIFKFB>GT HA G9QB>WF, = LEFGA? K9@BF:>N :9=A=9,      
:9>QABFF HAKUAKNP>< :A?>:9B ZAI=L:M> (@ GPH). 
�I>@FKF::;F @ G9QB>WF D:9EF:>N, @;KFBF::;F QABFF 
J>I:;? [I>ZGA?, N@BNOG=N :9>QABFF HAKUAKNP>?> 
KBN I9QAG; K9::A< SAIFBM>.  

 ������� ����+�����
�;����� ������� 
��� ��+
�;��,� ������� 
  �I>@FKF::;F :>JF D:9EF:>N :A=NG 

AI>F:G>IA@AE:;< U9I9MGFI; :FAQUAK>?A >?FGT 
@ @>KL, EGA HIA>D@AK>GFBT:A=GT ZAI=L:AM 
?AJFG MABFQ9GT=N @ HIFKFB9U    ± 5%. 

 ��� ������� 

 	�%'�  �,�� 
�������  ��� �����  Delavan  Monarch  Danfoss  Steinen  Hago  Fluidicis 

60°  �AB:;< B AR S S - SS ES SF - S

 <���
��
 (�����) ������ (���) 
 :������ 

G.P.H. 
(,�������/

���) 
9 10 11 12 13 14

0,40 1,44 1,52 1,59 1,67 1,73 1,80
0,50 1,80 1,90 1,99 2,08 2,17 2,25
0,60 2,16 2,28 2,39 2,50 2,60 2,70
0,65 2,34 2,47 2,59 2,71 2,82 2,92
0,75 2,70 2,85 2,99 3,12 3,25 3,37
0,85 3,06 3,23 3,39 3,54 3,68 3,82
1,00 3,61 3,80 3,99 4,16 4,33 4,50
1,10 3,97 4,18 4,38 4,58 4,77 4,95
1,20 4,33 4,56 4,78 5,00 5,20 5,40
1,25 4,50 4,75 5,00 5,20 5,40 5,60
1,35 4,87 5,13 5,38 5,62 5,85 6,07

 %���+�����
�;����; �� �����
 
������� � ,/� 
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�

�



��������

���

  1  G=AFK>:>GT GILQML HAK9E> K>DFBT:ASA GAHB>@9 A
 2  �:NGT ZAGAIFD>=GAI 7 > AG=AFK>:>GT HIA@AK9 D9H9BT:;U VBFMGIAKA@  C
 3  =B9Q>GT K@9 MIFHFJ:;U @>:G9 E
 4  �A@FI:LGT > @;:LGT SABA@ML =SAI9:>N F
 5  �:NGT KFIJ9GFBT ZAI=L:M> = SABA@M> =SAI9:>N F
 6  
9?F:>GT ZAI=L:ML G 

 %����
��
 ��
������ 
 �A=BF D9@FI[F:>N ?A:G9J9 ZAI=L:M> HIA@FI>GT HI9@>BT:A=GT I9=HABAJF:>N VBFMGIAKA@ > 
AGI9J9GFBN, =AQBOK9N I9D?FI;, LM9D9::;F :>JF      . 
  �FMA?F:KLFG=N @;HAB:NGT MA:GIABT I9D?FIA@ HA=BF M9JKASA =BLE9N @;HAB:F:>N AHFI9W>< 

= SABA@MA<.           

�>=. 6

 2.5 &�
����
��
 ��
���
��� 
 jAIFBM9 =:9QJF:9 ?:ASAHABO=:;? I9DXF?A? KBN VBFMGI>EF=M>U =AFK>:F:><; KBN HABLEF:>N =@FKF:>< 
A HAKMBOEF:>NU =?. VBFMGI>EF=MLO =UF?L @ SB. 4 "�9I9MGFI>=G>M> > GFU:>EF=M>F K9::;F"   . �>WA, 
HIA@AKNPFF ?A:G9J, KABJ:A @;HAB:>GT =BFKLOP>F =AFK>:F:>N: 
 • HAKMBOEF:>F M VBFMGI>EF=MA< =FG>
• VBFMGI>EF=M>F =AFK>:F:>N GFI?A=G9GA@
• VBFMGI>EF=M>F =AFK>:F:>N >:K>M9GAI9 =>S:9B>D9W>> QBAM>IA@M> SAIFBM> >/>B> =EFGE>M9 :9I9QAGM> 

(F=B> HIFKL=?AGIF:;) 

 'B>:9 =AFK>:>GFBT:;U M9QFBF< KABJ:9 AQF=HFE>@9GT AGMI;G>F SAIFBM> > K@FIW; MAGB9. � =BLE9F 
HA@IFJKF:>N M9QFBN H>G9:>N SAIFBM> FSA D9?F:9 KABJ:9 @;HAB:NGT=N GABTMA LHAB:A?AEF::;? 
HFI=A:9BA?.
jAIFBM9 KABJ:9 Q;GT HAKMBOEF:9 M AK:AZ9D:A< VBFMGI>EF=MA< =FG> 230 �/50 jW. 
  �@9B>Z>W>IA@9::;< HFI=A:9B KABJF: HIA@FI>GT =AAG@FG=G@>F H9I9?FGIA@ D9DF?BNOPFSA 

L=GIA<=G@9 > VZZFMG>@:A=GT FSA KF<=G@>N. �DSAGA@>GFBT :F :F=FG AG@FG=G@F::A=G> D9 
@AD?AJ:;< LPFIQ, @AD:>M[>< @ IFDLBTG9GF AG=LG=G@>N D9DF?BF:>N AQAILKA@9:>N                    . �FAQUAK>?A 
G9MJF HIA@FI>GT, EGAQ; H9I9?FGI; VBFMGIAAQAILKA@9:>N =AAG@FG=G@A@9B> ?9M=>?9BT:A< 
HAGIFQBNF?A< ?AP:A=G> HI>QAI9, LM9D9::A< :9 H9=HAIG:A< G9QB>EMF MAGB9.  

 �I> HAKMBOEF:>> M =FG> @9J:AF D:9EF:>F >?FFG =AQBOKF:>F HABNI:A=G> (q�
�: MAI>E:F@;< 
HIA@AK / ��s����n: =>:>< HIA@AK / 
�)�m: JFBGA-DFBF:;< HIA@AK). 
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'BN HIFK@9I>GFBT:A< IFSLB>IA@M> SABA@M> > @ADKL[:A< D9=BA:M> @ HIAWF==F L=G9:A@M> (G.F. HFIFK 
 HL=MA?  @ VM=HBL9G9W>O = HA=BFKLOPF< IFSLB>IA@MA< HA HI>QAIL), =BFKLFG ILMA@AK=G@A@9GT=N 
HI>@FKF::;? :>JF SI9Z>MA?.

�

�

��

��

��

��

��

���� ���� ���� ���� ���� ���� ���� ���� �>=. 8

 3. �@���E@	#�@ �I	'�J�)(��@ 
 �=F AHFI9W>> HA IFSLB>IA@9:>O, HL=ML > GFU:>EF=MA?L AQ=BLJ>@9:>O MAGB9 KABJ:; @;HAB:NGT=N 
=HFW>9B>D>IA@9::;?    HFI=A:9BA? = :9KBFJ9PF< M@9B>Z>M9W>F< HI> =AQBOKF:>> KF<=G@LOP>U 
:AI?. 'BN HABLEF:>N KAHAB:>GFBT:A< >:ZAI?9W>> AQI9P9<GF=T M HFI=A:9BL :9[FSA AGKFBF:>N HA 
=Q;GL >B> @ ?F=G:;< =FI@>=:;< WF:GI. 
�A?H9:>N FERROLI S.p.A. :F :F=FG :>M9MA< AG@FG=G@F::A=G> D9 @IFK, HI>E>:F::;< BOKN? >/>B> 
>?LPF=G@L @ IFDLBTG9GF :F=9:MW>A:>IA@9::ASA >D?F:F:>N MA:=GILMW>> 9SIFS9G9 :FM@9B>Z>W>IA@9::;? 
> :FLHAB:A?AEF::;? HFI=A:9BA?.     

 3.1 !
,������� 
 !
,������� ,����� � ��+��K��N +������ 
 �FSLB>IA@M9 SABA@M> @;HAB:NFG=N =  LEFGA? 
HIA>D@AK>GFBT:A=G> SAIFBM>: IFSLB>IA@AE:;< @>:G � 
HA@AI9E>@9FG=N HA E9=A@A< >B> HIAG>@ E9=A@A< =GIFBM> 
G9M, EGAQ; ?FGM9 :9 =GFIJ:F � =A@H9B9 = LM9D9GFBF?.            
(GA< IFSLB>IA@MA< >D?F:NFG=N HABAJF:>F KFZBFMGAI9 
HA AG:A[F:>O M I9=H;B>GFBO >, GF? =9?;?, @ADKL[:;< 
M9:9B.        
'BN IFSLB>IA@M> HAK9E> @ADKLU9 =BFKLFG >=HABTDA@9GT 
@>:G C, A=B9Q>@ HIFK@9I>GFBT:A S9<ML D. �A D9@FI[F:>> 
IFSLB>IA@M> D9J9GT S9<ML D. 
  �GAQ; ASI9:>E>GT HAGFI> GFHB9 EFIFD K;?AUAK 

HI> @;MBOEF::A? MAGBF, @ SAIFBMF HIFKL=?AGIF:9 
@ADKL[:9N D9=BA:M9, MAGAI9N 9@GA?9G>EF=M> 
D9MI;@9FG=N HI> HIFMI9PF:>> I9QAG; SAIFBM>.    

�

�



�

�>=. 7

 !
,������� ����
��� ������ 
 
9@AK=M9N :9=GIA<M9 K9@BF:>N :9=A=9 =A=G9@BNFG 12 Q9I, EGA AQF=HFE>@9FG AHG>?9BT:;< IFJ>? 
I9QAG;; AQ;E:A VG9 IFSLB>IA@M9 :F GIFQLFG >D?F:F:>N. K:9MA F=B> KBN A=AQ;U WFBF< :FAQUAK>?A 
D9K9GT KILSAF D:9EF:>F K9@BF:>N, =BFKLFG L=G9:A@>GT ?9:A?FGI, @MBOE>GT SAIFBML > @;HAB:>GT 
IFSLB>IA@ML, HABTDLN=T IFSLB>IA@AE:;? @>:GA? 6 (�>=. 4). �FMA?F:KLFG=N @ BOQA? =BLE9F :9=GI9>@9GT 
K9@BF:>F @ HIFKFB9U K>9H9DA:9     10 - 14 Q9I. 

�FSLB>IA@M9 @ADKLU9

�FSLB>IA@M9 SABA@M>

)AP:A=GT (M�G)

�M
9D

9G
FB

T 
IF

SL
B>

IA
@M

> 
SA

BA
@M

> 
> 

@A
DK

L[
:A

< 
D9

=B
A:

M>
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    � =BLE9F AK:AGILQ:A< =>=GF?;, F=B> GILQAHIA@AK; @=9=;@9:>N GAHB>@9 @:9E9BF Q;B> 
:FD9HAB:F:;, GA EGAQ; GAHB>@:;< :9=A= D9I9QAG9B, :FAQUAK>?A AQF=HFE>GT @;HL=M @ADKLU9 >D 
GILQAHIA@AK9.    �FMA?F:KLFG=N HFIFK IADJ>SA? SAIFBM> A=B9Q>GT @>:G MIFHBF:>N M ?9:A?FGIL 
:9 :9=A=F, 9 D9GF? @;HAB:>GT W>MB IADJ>S9. )A?F:G, MASK9 GAHB>@A :9E:FG HIA=9E>@9GT=N 
>D @>:G9, =AAG@FG=G@LFG :9E9BL I9QAG; :9=A=9. �;MBOE>GT SAIFBML > D9MILG>GT @>:G. 

 3.2 )��� � ����������9 
 �>JF HFIFE>=BF:; MA:GIABT:;F AHFI9W>>, MAGAI;F =BFKLFG @;HAB:NGT HFIFK HFI@;? IADJ>SA?, 9 
G9MJF HA=BF HIA@FKF:>N GFU:>EF=MASA AQ=BLJ>@9:>N, @A @IF?N MAGAIASA SAIFBM9 Q;B9 AG=AFK>:F:9 
AG =FGF< H>G9:>N >B> Q;B> HIA>D@FKF:; I9QAG; :9 HIFKAUI9:>GFBT:;U L=GIA<=G@9U >B> KFG9BNU 
SAIFBM>. 

 %
�
� ��9�
��
/ ,��
�� 
 • �IA@FI>GT HI9@>BT:A=GT MIFHBF:>N SAIFBM> M MAGBL > @;HAB:F:>N HIFK@9I>GFBT:;U IFSLB>IA@AM 

SAIFBM>, AH>=9::;U @;[F.
• �QFK>GT=N @ GA?, EGA MAGFB > =>=GF?9 D9HAB:F:; @AKA< >B> K>9GFI?>EF=M>? ?9=BA?, > EGA MB9H9:; 

S>KI9@B>EF=MA< =>=GF?; :9UAKNG=N @ AGMI;GA? HABAJF:>>; HIA@FI>GT G9MJF, EGA HIAF? K;?AUAK9 
=@AQAKF: AG M9M>U-B>QA HIFHNG=G@>< > VG9 GILQ9 >?FFG HI9@>BT:;F I9D?FI;.

• �QFK>GT=N @ GA?, EGA K@FIW9 MAGB9 D9MI;@9FG=N KABJ:;? AQI9DA?, > EGA HB9?N AQI9DLFG=N GABTMA 
@:LGI> M9?FI; SAIF:>N.

• �=G9:A@>GT ?9:A?FGI > @9MLL??FGI :9 :9=A= (HA=BF @@AK9 @ VM=HBL9G9W>O VG> HI>QAI; 
=:>?9OG=N).

• GMI;GT D9HAI:;F @F:G>B> HA @=F?L GILQAHIA@AKL HAK9E> K>DFBT:ASA GAHB>@9 > LQFK>GT=N HI> 
VGA? @ :9B>E>> GAHB>@9 @ Q9MF > @ GA?, EGA @ AQI9G:A< GILQF :FG :>M9M>U D9=AIA@.  

 �:>?9:>F: D9MLHAI>@9:>F/D9=AIF:>F GILQ; ?AJFG HI>@F=G> M HABA?MF SFI?FG>D>ILOPFSA L=GIA<=G@9 
:9=A=9.    

 !�+��, ,��
�� 
 • �AK9GT :9HINJF:>F H>G9:>N HLGF? D9?;M9:>N L=G9:A@BF::ASA HFIFK SAIFBMA< SB9@:ASA 

@;MBOE9GFBN
• �FIFMI;GT B>:>O GFI?A=G9GA@ (MAGFB/AMILJ9OP9N =IFK9)
• �9DQBAM>IA@9GT VBFMGIAQBAM (:9J9G>F? MI9=:A< M:AHM>)
• jAIFBM9 :9E>:9FG I9QAG9GT @ =AAG@FG=G@>> = HI>@FKF::A< K>9SI9??A< (�>=. 9): 

  1  �9E>:9FG @I9P9GT=N K@>S9GFBT SAIFBM> @?F=GF = :9=A=A?: @=9=;@9F?AF GAHB>@A KABJ:A 
HAB:A=GTO :9HI9@BNGT=N @ AQI9G:LO B>:>O   . K:A@IF?F::A HIA>=UAK>G @MBOEF:>F 
GI9:=ZAI?9GAI9 IADJ>S9   .

 2  �;HAB:NOG=N Z9D; HIFK@9I>GFBT:A< HIAKL@M> M9?FI; SAIF:>N, HIFK@9I>GFBT:A< HIA?;@M> 
E9=G> B>:>> HAK9E> K>DFBT:ASA GAHB>@9 > Z9D9 HFIFK IADJ>SA?, = I9DINKA? ?FJKL 
:9MA:FE:>M9?> VBFMGIAKA@.

 3  �A=BF D9@FI[F:>N HIFK@9I>GFBT:A< HIA?;@M> HAK LHI9@BF:>F? VBFMGIAQBAM9 AGMI;@9FG=N 
VBFMGIA?9S:>G:;< MB9H9: BV1: GAHB>@A HAK9FG=N :9 ZAI=L:ML > D9GF? I9=H;BNFG=N >D :FF. 
�I> MA:G9MGF = AQI9DA@9:>F? I9DINK9 ?FJKL VBFMGIAK9?> AQI9DLFG=N HB9?N. K:A@IF?F::A 
:9E>:9FG=N AG=EFG @IF?F:> D9P>G:ASA AGMBOEF:>N, @ GFEF:>F MAGAIASA KABJ:A HIA>DA<G> 
AQ:9ILJF:>F HB9?F:> ZAGAIFD>=GAIA?.

 4  �=B> HB9?N :F Z>M=>ILFG=N ZAGAIFD>=GAIA?, GA SAIFBM9 QBAM>ILFG=N (D9SAI9FG=N MI9=:;< 
>:K>M9GAI)   . �FAQUAK>?A HAKAJK9GT AMABA 15 =, I9DQBAM>IA@9GT AQAILKA@9:>F > HA@GAI>GT 
W>MB IADJ>S9. 

�>=. 9

  �FAQUAK>?;F =>S:9B; :9 @UAKF   
  �>S:9B; :9 @;UAKF HI>QAI9   
R-SB-W  �FI?A=G9G;/�IF==A=G9G; 
FS  qAGAIFD>=GAI 
M  '@>S9GFBT SAIFBM> 
Z  �I9:=ZAI?9GAI IADJ>S9 
BV  (BFMGIA?9S:>G:;< MB9H9: 
A  �9E9BA @MBOEF:>N 
 QFD L=GIA<=G@9 HIFK@9I>GFBT:ASA 
HAKASIF@9 
B  �9B>E>F HB9?F:> 
C  �AI?9BT:;< IFJ>? I9QAG; 
D  �IFMI9PF:>F IFSLB>IA@M> (TA-TC) 
t1  �IF?N HIFK@9I>GFBT:A< HIAKL@M> 
TSA  �IF?N D9P>G:ASA AGMBOEF:>N 
t3  �IF?N HFIFK IADJ>SA? 
t3n  �IF?N HA=BF IADJ>S9 
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 #������;��
 ��
����� � �
,�������, �������
/�
 �� ��
/� ������ 
 • �AK=AFK>:>GT 9:9B>D9GAI HIAKLMGA@ =SAI9:>N M @;UAKL MAGB9 > A=G9@>GT SAIFBML I9QAG9GT :9 

HAB:LO ?AP:A=GT @ GFEF:>F 10 ?>:LG; @ VGA @IF?N HIA@FI>GT, I9QAG9FG B> K;?AUAK :9KBFJ9P>? 
AQI9DA?.

• )FKBF::A AGIFSLB>IA@9GT HABAJF:>F @ADKL[:A< D9=BA:M> G9M, EGAQ; HABLE>GT :LJ:AF KBN 
:AI?9BT:A< I9QAG; D:9EF:>F >DQ;GM9 @ADKLU9, MA:GIAB>ILN HI> VGA? HA=IFK=G@A? 9:9B>D9GAI9 
=AKFIJ9:>F 2 @ HIAKLMG9U =SAI9:>N.     �AKFIJ9:>F O2 @ HIAKLMG9U =SAI9:>N KABJ:A Q;GT :F :>JF 
2,5% (AH9=:A=GT =SAI9:>N = :FKAHL=G>?;? LIA@:F? @;QIA=9 @IFK:;U @FPF=G@) > :F @;[F    5% 
(D9GILK:F:>F IADJ>S9 > HAN@BF:>F =9J>). 

• �A=BF VGASA @;HAB:>GT :F=MABTMA I9D @MBOEF:>F SAIFBM>. � =BLE9F HLBT=9W>> HB9?F:> >B> 
D9GILK:F:>< HI> IADJ>SF @;HAB:>GT IFSLB>IA@ML SABA@M>, HA=GAN::A =BFKN HI> VGA? D9 LIA@:F? 
O2 @ HIAKLMG9U =SAI9:>N.

• �QFK>GT=N @ GA?, EGA K9@BF:>F @ M9?FIF SAIF:>N =AAG@FG=G@LFG @FB>E>:F, LM9D9::A< >DSAGA@>GFBF? 
MAGB9.

• �;HAB:>GT MA?HBFM=:;< 9:9B>D K;?A@;U S9DA@ > HIA@FI>GT, :9UAK>G=N B> >U MA:WF:GI9W>N @ 
L=G9:A@BF::;U KF<=G@LOP>?> :AI?9?> HIFKFB9U. 

 3.3 �
����
��
 �����������
 
 jAIFBM9 KABJ:9 HIAUAK>GT HFI>AK>EF=MAF GFU:>EF=MAF AQ=BLJ>@9:>F :F IFJF AK:ASA I9D9 @ SAK. 
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FÉRROLI LTD.
Lichfield Road
Branston Industrial Estate
Burton-Upon-Trent
Staffordshire
United Kingdom
DE14 3HD

FR
FERROLI FRANCE
45, Avenue Leclerc
69007 Lyon
Tel. 04 72 76 76 76  -  Fax 04 72 76 76 77

ES

Jefaturas Regionales de Ventas

NOROESTE
Tel. 981 79 50 47
Fax 981 79 57 34

e-mail: coruna@ferroli.es

CENTRO
Tel. 91 661 23 04
Fax 91 661 09 73

e-mail: madrid@ferroli.es

CENTRO - NORTE
Tel. 947 48 32 50
Fax 947 48 56 72

e-mail: burgos@ferroli.es

ANDALUCIA
Tel. 95 560 03 12
Fax 95 418 17 76

e-mail: sevilla@ferroli.es

NORTE
Tel. 94 748 32 50
Fax 94 748 56 72

e-mail: jrnorte@ferroli.es

CATALUÑA - BALEARES
Tel. 93 729 08 64
Fax 93 729 12 55

e-mail: barna@ferroli.es

www.ferroli.es

FÉRROLI ESPAÑA, S.A.
Sede Central y Fábrica:
Polígono Industrial de Villayuda
Tel. 947 48 32 50 - Fax: 947 48 56 72
Apartado de Correos 267 - 09007 Burgos
e-mail: ferroli@ferroli.es

Dirección Comercial:
Edificio Férroli - Avda. de Italia, n° 2
28820 Coslada (Madrid)
Tel. 91 661 23 04 - Fax: 91 661 09 91
e-mail: marketing@ferroli.es

LEVANTE - CANARIAS
Tel. 96 378 44 26
Fax 96 139 12 26

e-mail: levante@ferroli.es

SERVICIO DE ATENCIÓN AL CLIENTE
Tel. 902 197 397

e-mail: usuario@ferroli.es

SERVICIO DE ATENCIÓN AL PROFESIONAL
Tel. 902 48 10 10

e-mail: profesional@ferroli.es

FERROLI S.p.A.
Via Ritonda 78/a
37047 SAN  BONIFACIO - VR - ITALY
tel. 045/6139411
fax 045/6100233
www.ferroli.it


