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¾½ *]_KNYoniVW \LjSZ ˜ ma\ \LjSZ “ X\a\_kW `YSQcSa ]S_SZS`aVal“
ga\Lk ]_\WaV ]\Y[kW QVK]KU\[ VUZS_S[Vo –

&_S\L_KU\NKaSYl QVd ˜
dS_S[fVKYl[\O\ QK ˜
NYS[Vo

�U\YV_cniKo QVKd_KOZK ��� ¹ QYo�
��	�� ÃÂ Ä

À 'SX\ZS[QKfVV ]\ NkL\_c `V`aSZ ` VU\YV_cniSW QVKd_KOZ\W
À

Ã
¾

À
À̃��

˜¾
¾

¾
¿

½
Æ



(YSQcniKo QVKO_KZZK ]\XKUkNKSa aSZ]S_Kac_[kW X\mddVfVS[a
N UKNV`VZ\`aV \a QYV[k XK]VYYo_K–)SZ]S_Kac_K ]_\fS``K
`\\aNSa`aNcSa aSZ]S_Kac_S XKYVL_\NXV–%]_SQSYS[[kS ]\ ma\W
QVKO_KZZS aSZ]S_Kac_[kS X\mddVfVS[ak QSW`aNVaSYl[k QYo
`VYVX\[\N\O\ ZK`YK V ZKaS_VKYK ZSZL_K[k À¾Ã� –�Yo Q_cOVe
UK]\Y[oniVe ZK`SY QK[[kS aSZ]S_Kac_[kS X\mmdVfVS[ak
`YSQcSa cZ[\TVal [K X\mddVfVS[a X\__SXfVV QYo
`\\aNSa`aNcniSO\ UK]\Y[oniSO\ ZK`YK –

1,4 

4 

0 

2 

6 

10 

8 

12 

[m] 
0 1 2 3 4 5 6 7 8 9 10 

[mbar/10 K] 

1 

2 

3 

4

5

'V` –¿• )SZ]S_Kac_[kW X\mddVfVS[a w�� \X_cTKniKo `_SQK wN UVNV`VZ\`aV \a
QYV[k XK]VYYo_K–,K_KXaS_V`aVXV¾— Â \a[\`oa`o X ]S_SgV`YS[[kZ
[VTS aV]KZ ]_V`\SQV[S[Vo –

z ,K_KXaS_V`aVXK ¾
� �KTVZ Àw¼: Æ¾ZZ½]\ 	�� À¿ÃÄÃ“ ��� ¿ÅÂ¿̄À¾Ã�

z ,K_KXaS_V`aVXK ¿
� +YK[Sf 
� 	̄�� 	� Å½�� ¾½̃Á½� ¾“ À¾Ã�
� +YK[Sf 
� 	̄�� 	� ¾½½�� ¾½̃¾Ã� ¾“ ���� À¾Ã�
� +YK[Sf 
� 	̄�� 	� ¾½½�� ¿Ẫ Á½� ¾“ À¾Ã�
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� 	̄�� 	� Å½�� ¾½̃Á½
� ¾“ À¾Ã�

z �YV[K XK]VYYo_K• Â Z
z %X_cTKniKo aSZ]S_Kac_K XK]VYYo_K̄QKagVXK• ÁÂs�
z �K]\Y[oniSS ZK`Y\ • `VYVX\[\N\S ZK`Y\

'K`gSa Nk]\Y[oSa`o `YSQcniVZ \L_KU\Z •

¾ �kL_Kal ]\ `]V`Xc eK_KXaS_V`aVXc QYo VU\YV_cniSW
QVKd_KOZk–

'SUcYlaKa• ,K_KXaS_V`aVXK¿

¿ &\ QVKO_KZZS \]_SQSYVal U[KgS[VS QYo�� \X_cTKniKo `_SQK –

'SUcYlaKa• ¾“Á Åº¹Ê ¯¾½�

À � \X_cTKniSW `_SQk ˜ � XKYVL_\NXV� ÁÂs� ˜ ¿Âs� � ¿½s� ” ¼¾“Á Åº¹Ê ¯
¾½� ½ ¹¿½� � ¿“Å Åº¹Ê

'SUcYlaKa•

� ma\Z `YcgKS `ZSiS[VS [cYSN\W a\gXV `\`aKNYoSa ¿“Å Åº¹Ê –

�YVo[VS aSZ]S_Kac_k [K [cYSNcn a\gXc Z\T[\ X\Z]S[`V_\NKal
]\`_SQ`aN\Z X\__SXfVV ]\Y\TS[Vo –

�Yo ZV[VZVUKfVV aSZ]S_Kac_[\O\ NYVo[Vo VZSna`o `YSQcniVS
N\UZ\T[\`aV •

z #S[lhVW N[ca_S[[VW QVKZSa_ XK]VYYo_K¼&_VZ–•`
cZS[lhS[VSZ QVKZSa_K cNSYVgVNKSa`o N_SZo _SKXfVV½

z #S[lhKo QYV[K XK]VYYo_K
z �U\YV_cniKo QVKd_KOZK ` L\YlhVZ QVKZSa_\Z ZSZL_K[k
z �K]\Y[oniSS ZK`Y\ ` ZS[lhVZ X\mddVfVS[a\Z _K`hV_S[Vo

(YSQcniVS NSYVgV[k \]_SQSYona QVK]KU\[ aSZ]S_Kac_k
\X_cTKniSW `_SQk `V`aSZk VU\YV_cniSW QVKd_KOZk •

z �K]\Y[oniSS ZK`Y\
z �YV[K XK]VYYo_K
z �[ca_S[[VW QVKZSa_ XK]VYYo_K
z #K`Yo[kW \LjSZ VU\YV_cniSW QVKd_KOZk
z )SZ]S_Kac_K ]_\fS``K

(YSQcniVS QVKO_KZZk ]\XKUkNKna Q\]c`aVZkW QVK]KU\[
aSZ]S_Kac_k \X_cTKniSW `_SQk N UKNV`VZ\`aV \a QYV[k
XK]VYYo_K–4aV QVKO_KZZk QSW`aNVaSYl[k QYo aSZ]S_Kac_k

&_VZS_ _K`gSaK

#V[VZVUKfVo aSZ]S ˜
_Kac_[\O\ QSW`aNVo

�VK]KU\[ aSZ]S_Kac_
\X_cTKniSW `_SQk

�U\YV_cniKo QVKd_KOZK ��� ¹ QYo�
��	�� ÃÂ Æ

À 'SX\ZS[QKfVV ]\ NkL\_c `V`aSZ ` VU\YV_cniSW QVKd_KOZ\W
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]_\fS``K ¿Â s� V `VYVX\[\N\O\ ZK`YK –�VK]KU\[ aSZ]S_Kac_k
]_VZS[S[Vo Z\TSa Lkal hV_S ]_V V`]\YlU\NK[VV L\YSS
X\_\aX\O\ XK]VYYo_K V UK]\Y[oniSO\ ZK`YK ` ZS[lhVZ
X\mddVfVS[a\Z _K`hV_S[Vo –

z �_c]]K �
� 6gSWXK¿w¾Â½̃¿Â½½ÄºË“ À¾Ã�
� +YK[Sf ���� ¿w¾Â½ÄºË�� “ À¾Ã̄À¾Ã�
� +YK[Sf ���� ¿wÀ½½ÄºË�� “ À¾Ã̄À¾Ã�
� 6gSWXK	� Â½�� ¾Ã̃Á½½“ À¾Ã�
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'V` –À• �\]c`aVZkW QVK]KU\[ aSZ]S_Kac_ \X_cTKniSW `_SQk N
UKNV`VZ\`aV \a QYV[k XK]VYYo_K˜ QYo VU\YV_cniVe QVKd_KOZ �_c]]k �

z �_c]]K �
� +YK[Sf 
� 	̄�� 	� Å½�� ¾½̃Á½� ¾“ À¾Ã�
� +YK[Sf 
� 	̄�� 	� ¾½½�� ¾½̃¾Ã� ¾“ ���� À¾Ã�
� +YK[Sf 
� 	̄�� 	� ¾½½�� ¿Ẫ Á½� ¾“ À¾Ã�
� 	�� ¾¾ÅÂ¾	� Å½�� ¿Â“ À¾Ã�
� 6gSWXK	� Å½�� ¾Ã̃Á½½“ À¾Ã�
� 6gSWXK	� ¾½½�� ¾Ã̃Á½½“ À¾Ã�
� 6gSWXKÀw¾Â½̃¿Â½½ÄºË“ À¾Ã�
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'V` –Á• �\]c`aVZkW QVK]KU\[ aSZ]S_Kac_ \X_cTKniSW `_SQk N
UKNV`VZ\`aV \a QYV[k XK]VYYo_K˜ QYo VU\YV_cniVe QVKd_KOZ �_c]]k �

z �_c]]K 	

¾½ �U\YV_cniKo QVKd_KOZK ��� ¹ QYo�
��	�� ÃÂ

À 'SX\ZS[QKfVV ]\ NkL\_c `V`aSZ ` VU\YV_cniSW QVKd_KOZ\W
À

Ã
¾

À
À̃��

˜¾
¾

¾
¿

½
Æ



� +YK[Sf ���� Àw¾Â½ÄºË�� “ À¾Ã̄À¾Ã�
� +YK[Sf ���� ÀwÀ½½ÄºË�� “ À¾Ã̄À¾Ã�
� 6gSWXKÀw¾Â½̃¿Â½½ÄºË“ À¾Ã�
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'V` –Â• �\]c`aVZkW QVK]KU\[ aSZ]S_Kac_ \X_cTKniSW `_SQk N
UKNV`VZ\`aV \a QYV[k XK]VYYo_K˜ QYo VU\YV_cniVe QVKd_KOZ �_c]]k 	

z �_c]]K 

� +YK[Sf ���� Àw¾Â½ÄºË�� “ À¾Ã̄À¾Ã� “ )cLc` • ¿w̄Áw̄Ãw̄Åw
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'V` –Ã• �\]c`aVZkW QVK]KU\[ aSZ]S_Kac_ \X_cTKniSW `_SQk N
UKNV`VZ\`aV \a QYV[k XK]VYYo_K˜ QYo VU\YV_cniVe QVKd_KOZ �_c]]k 
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'V` –Ä• �\]c`aVZkW QVK]KU\[ aSZ]S_Kac_ \X_cTKniSW `_SQk N
UKNV`VZ\`aV \a QYV[k XK]VYYo_K˜ QYo VU\YV_cniVe QVKd_KOZ �_c]]k �

À–À �V[KZVgS`XKo eK_KXaS_V`aVXK
VU\YV_cniSW QVKd_KOZk

�oUX\`al UK]\Y[oniSO\ ZK`YK “ QYV[K V N[ca_S[[VW QVKZSa_
XK]VYYo_K NYVona [K `\]_\aVNYS[VS a_S[Vo–.SZ NkhS
`\]_\aVNYS[VS a_S[Vo “ aSZ L\YlhS N_SZo _SKXfVV–$K N_SZo
_SKXfVV aKXTS NYVoSa c]_KNYoniVW \LjSZ VUZS_VaSYl[\W
ogSWXV–.SZ ZS[lhS c]_KNYoniVW \LjSZ VUZS_VaSYl[\W ogSWXV “
aSZ ZS[lhS N_SZo _SKXfVV–

(YSQcniKo QVKO_KZZK ]\XKUkNKSa aV]Vg[\S N_SZo _SKXfVV
¼� Æ½½QYo _KUYVg[ke UK]\Y[oniVe ZK`SY N UKNV`VZ\`aV \a
VUZS_VaSYl[\W ogSWXV V N[ca_S[[SO\ QVKZSa_K XK]VYYo_K–
�[KgS[Vo QK[k N `SXc[QKe [K ZSa_ QYV[k XK]VYYo_K V Q\YT[k
cZ[\TKal`o [K QSW`aNVaSYl[cn QYV[c XK]VYYo_K –�\]\Y[VaSYl[\
`YSQcSa cgVakNKal N_SZo _SKXfVV QKagVXK–

�_SZo _SKXfVV

¾¿ �U\YV_cniKo QVKd_KOZK ��� ¹ QYo�
��	�� ÃÂ
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DN50
(1 mm)

DN80
(2 mm)

500 mbar 3 bar

DN50
(1 mm)

DN80
(2 mm)
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'V` –Å• )V]Vg[\S N_SZo _SKXfVV ¼� Æ½½“̀SX¯Z“ QYo _KUYVg[ke UK]\Y[oniVe
ZK`SY N UKNV`VZ\`aV \a VUZS_VaSYl[\W ogSWXV V N[ca_S[[SO\ QVKZSa_K
XK]VYYo_K–)SZ]S_Kac_K \X_cTKniSW `_SQk � ¿½s�

¾ (VYVX\[\N\S ZK`Y\
¿ �k`\X\aSZ]S_Kac_[\S ZK`Y\
À #SQ–LSY\S ZK`Y\
Á �[S_a[\S ZK`Y\
Â $\ZV[KYl[kW N[ca_S[[VW QVKZSa_
Ã �[ca_S[[VW QVKZSa_ XK]VYYo_K
Ä �UZS_VaSYl[Ko ogSWXK

90 % 
100 % 

t T90% 

1 

2 

'V` –Æ• &_SQ`aKNYS[VS N_SZS[V _SKXfVV¼� Æ½½

¾ (XKg\X QKNYS[Vo
¿ �ke\Q[\W `VO[KY

�Yo ZV[VZVUKfVV N_SZS[V _SKXfVV VZSna`o `YSQcniVS
N\UZ\T[\`aV •

z �\YlhVW N[ca_S[[VW QVKZSa_ XK]VYYo_K
z #S[lhKo QYV[K XK]VYYo_K
z �K]\Y[oniSS ZK`Y\ ` ZS[lhSW NoUX\`aln

#V[VZVUKfVo N_SZS[V
_SKXfVV

�U\YV_cniKo QVKd_KOZK ��� ¹ QYo�
��	�� ÃÂ ¾À
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À–Á #\[aKT[\S ]\Y\TS[VS

&_V Z\[aKTS ]_S\L_KU\NKaSYo QKNYS[Vo NkhS [VT[SW
VU\YV_cniSW QVKd_KOZk [S Q\YT[K ]_SNkhKal`o ZKX`VZKYl[Ko
_KU[\`al Nk`\a 
 ¾¼̀Z –_V`–[VTS ½–�[KgS[VS UKNV`Va \a
]Y\a[\`aV UK]\Y[oniSO\ ZK`YK V [KVZS[lhSO\ QKNYS[Vo “ X\OQK̃
YVL\ N\UZ\T[\O\ [K VU\YV_cniSW QVKd_KOZS ]Yn`\N\W `a\_\[k
¼]c`aKo SZX\`al ½–

)V]Vg[kS U[KgS[Vo 
 ¾• Ä Z QYo `VYVX\[\N\O\ ZK`YK V Á Z QYo
OKY\VQ\cOYS_\Q[\O\ ZK`YK–

+ ±

+

±

H
1

± +

'V` –¾½• #KX`VZKYl[Ko Nk`\aK ]_V Z\[aKTS NkhS [VT[SW VU\YV_cniSW
QVKd_KOZk

�Yo ]_VZS[S[Vo ]_V NKXccZS ]_S\L_KU\NKaSYl QKNYS[Vo `YSQcSa
Z\[aV_\NKal [K \Q[\W Nk`\aS ` [VT[SW VU\YV_cniSW
QVKd_KOZ\W VYV [VTS [VT[SW VU\YV_cniSW QVKd_KOZk–)SZ
`KZkZ V`XYngKSa`o Q\]\Y[VaSYl[Ko NKXccZ[Ko [KO_cUXK gS_SU
UK]\Y[oniSS ZK`Y\ N XK]VYYo_S –

(aK[QK_a[kS ]_VZS[S ˜
[Vo

&_VZS[S[VS ]_V NK ˜
XccZS

¾Á �U\YV_cniKo QVKd_KOZK ��� ¹ QYo�
��	�� ÃÂ
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+ ±

+

±

'V` –¾¾• 'SX\ZS[QcSa`o Z\[aKT [VTS [VT[SW VU\YV_cniSW QVKd_KOZk

= •p
h g

+

–

h

1

'V` –¾¿• �UZS_S[VS ]Y\a[\`aV ]\`_SQ`aN\Z �
��	�� ÃÂ“ À� \]_SQSYS[[\S
Z\[aKT[\S _K``a\o[VS “ ÐÈ � QVddS_S[fVKYl[\S QKNYS[VS“ � � ]Y\a[\`al
`_SQk“ ¿ � c`X\_S[VS `N\L\Q[\O\ ]KQS[Vo

¾ �
��	�� ÃÂ

�UZS_S[VS ]Y\a[\`aV

�U\YV_cniKo QVKd_KOZK ��� ¹ QYo�
��	�� ÃÂ ¾Â

À 'SX\ZS[QKfVV ]\ NkL\_c `V`aSZ ` VU\YV_cniSW QVKd_KOZ\W
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1

+

–

h

2

3

'V` –¾À• �UZS_S[VS ZSTdKU[\O\ c_\N[o ]\`_SQ`aN\Z �
��	�� ÃÂ

¾ �
��	�� ÃÂ
¿ �VQX\`al ` L\YlhSW ]Y\a[\`aln
À �VQX\`al ` ZS[lhSW ]Y\a[\`aln

À–Â �kL\_ QVK]KU\[K VUZS_S[Vo

&_V NkL\_S VUZS_VaSYl[\W ogSWXV QYo c`a_\W`aN `
VU\YV_cniVZV QVKd_KOZKZV V XK]VYYo_KZV `YSQcSa cgVakNKal
`ZSiS[VS [cYSN\W a\gXV “ NkUkNKSZ\S OVQ_\`aKaVgS`XVZ
QKNYS[VSZ `a\YLK UK]\Y[oniSW TVQX\`aV N XK]VYYo_Ke–

�UZS_S[VS ZSTdKU[\ ˜
O\ c_\N[o

¾Ã �U\YV_cniKo QVKd_KOZK ��� ¹ QYo�
��	�� ÃÂ

À 'SX\ZS[QKfVV ]\ NkL\_c `V`aSZ ` VU\YV_cniSW QVKd_KOZ\W
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+ –

+

–

min.

 

! M

="0,96"kg/dm3

="1,0"kg/dm3

pi

! Fl

H1"="0,3"m

Hv"="1,8"mH"="1"m

Hu"="0,2"m

max.

'V` –¾Á• �K[[kS QYo NkL\_K VUZS_VaSYl[\W ogSWXV

�KNYS[VS [K ZV[c`\N\W `a\_\[S ]_S\L_KU\NKaSYo
QVddS_S[fVKYl[\O\ QKNYS[Vo ]_V ZV[ –c_\N[S •
È̃ � È
 Î � È
 ¾ � 
 Î ¹ � � Ä¹ ¿ � 
 ¾¹ � � Ä¹¿� ÈÁ

� ¾“Å Z ¹ ¼½“ÆÃXŌQZÌ ¹ Æ“Å¾Z¯̀ ½� ½“À Z ¹ ¼½“ÆÃXŌQZÌ ¹ Æ“Å¾Z¯̀ ½� ÈÁ

� ¾ÆÄ“ÄÄÅº¹Ê � ÈÁ

�KNYS[VS [K ]Yn`\N\W `a\_\[S ]_S\L_KU\NKaSYo
QVddS_S[fVKYl[\O\ QKNYS[Vo ]_V ZV[ –c_\N[S •
È� � È
 Í � È
 ¾ � 
 Í ¹� �� ¹ ¿ � 
 ¾¹� � Ä¹¿� ÈÁ

� ½“¿ Z ¹ ¼¾XŌQZÌ ¹ Æ“Å¾Z¯̀ ½� ½“À Z ¹ ¼½“ÆÃXŌQZÌ ¹ Æ“Å¾Z¯̀ ½� ÈÁ

� ÁÄ“ÅÄÅº¹Ê � ÈÁ

�VddS_S[fVKYl[\S QKNYS[VS [K QKagVXS ]_V ZV[ –c_\N[S •
ÐÈ� Ê¹ÆËÅÁÌÌ½Ê� È� ˜ È̃

� ÁÄ“ÅÄÅº¹Ê ˜ ¾ÆÄ“ÄÄÅº¹Ê

� ˜¾ÁÆ“Æ½Åº¹Ê

�VddS_S[fVKYl[\S QKNYS[VS [K QKagVXS ]_V ZKX` –c_\N[S •
ÐÈ� Ê¹ÆËÅÁÌÌ½Ê� È� ˜ È̃ � Ð
 ¹¼¾“½Ã¿̄¼ÅÌ ¹ Æ“Å¾Å ¯Ë½

� ˜¾ÁÆ“Æ½Åº¹Ê � ÆÅ“¾Åº¹Ê

&_VZS_ NkL\_K VUZS ˜
_VaSYl[\W ogSWXV

�U\YV_cniKo QVKd_KOZK ��� ¹ QYo�
��	�� ÃÂ ¾Ä

À 'SX\ZS[QKfVV ]\ NkL\_c `V`aSZ ` VU\YV_cniSW QVKd_KOZ\W
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� ˜Â¾“Å½Åº¹Ê

)KXVZ \L_KU\Z “ QYo QK[[\O\ ]_VZS_K ]_VZS[S[Vo a_SLcSa`o
VUZS_VaSYl[Ko ogSWXK¾½½Åº¹Ê –

À–Ã 'K`gSa aSZ]S_Kac_[\W ]\O_Sh[\`aV

%LiSS aSZ]S_Kac_[\S NYVo[VS N `V`aSZS ` VU\YV_cniSW
QVKd_KOZ\W ` QNce `a\_\[•

z �YVo[VS aSZ]S_Kac_k ]_\fS``K [K VU\YV_cnicn QVKd_KOZc
¼�� ]_\fS`` ½

z !\mddVfVS[a X\__SXfVV QYo `]SfVKYl[ke ZKaS_VKY\N
¼aK[aKY“ eK`aSYY\W• ¾“Â” ]\X_kaVS ���
 • ¾“Å½

z !\mddVfVS[a X\__SXfVV QYo UK]\Y[oniSO\ ZK`YK
z �YVo[VS aSZ]S_Kac_k \X_cTKniSW `_SQk [K

]_S\L_KU\NKaSYl QKNYS[Vo¼�� \X_ – `_SQK½

)SZ]S_Kac_K XKYVL_\NXV `V`aSZk VU\YV_cniSW QVKd_KOZk
`\`aKNYoSa ¿½s� –

�� ]_\fS`` QYo VU\YV_cniSW QVKd_KOZk QK[ N aKLYVfKe N OY–
w'KUZS_k V NS`w–!\mddVfVS[a X\__SXfVV QYo \`\Lke
ZKaS_VKY\N ]_SQ\`aKNYoSa`o ]\ UK]_\`c –!\mddVfVS[ak
X\__SXfVV QYo UK]\Y[oniVe ZK`SY ]_VNSQS[k N _KUQSYS
w�K]\Y[oniVS ZK`YK w–)S_ZVgS`X\S VUZS[S[VS [cYSN\O\ `VO[KYK
V QVK]KU\[K cXKUK[\ N OY–w)Se[VgS`XVS QK[[kS w�
��	�� ÃÂ–
'K``gVaK[[kS X\mddVfVS[ak `XYKQkNKna`o N OS\ZSa_VgS`X\W
]_\O_S``VV –

z )SZ]S_Kac_K ]_\fS``K • ¾½½s�
z +YK[fSNKo VU\YV_cniKo QVKd_KOZK	� Å½�� ¾½̃Á½
z �YV[K XK]VYYo_K• Á Z
z �K]\Y[oniSS ZK`Y\ ˜ `VYVX\[\N\S “ X\mddVfVS[a X\__SXfVV

¾
z #KaS_VKY ZSZL_K[k ˜ aK[aKY“ X\mddVfVS[a X\__SXfVV ¾“Â
z )SZ]S_Kac_K \X_cTKniSW `_SQk �� • Á½s�

�� VU\YV_– QVKd_KOZK� ½“À Åº¹Ê ¯¾½�
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Á #\[aKT

Á–¾ *`Y\NVo ]_VZS[S[Vo

�\ Z\[aKTK “ ]c`XK N mX`]YcKaKfVn V mX`]YcKaKfVV [S\Le\QVZ\
\LoUKaSYl[\ ]_\NS_Val ]_KNVYl[\`al NkL\_K ]_S\L_KU\NKaSYo
QKNYS[Vo V VU\YV_cniSW QVKd_KOZk N \a[\hS[VV `\\aNSa`aNVo
VUZS_VaSYl[\O\ QVK]KU\[K“ V`]\Y[S[Vo V ZKaS_VKY\N
NkL_K[[\O\ \L\_cQ\NK[Vo c`Y\NVoZV ]_\fS``K –

%`a\_\T[\ š
�Yo ]_VZS[S[Vo [K \]K`[ke ZKaS_VKYKe ¼XV`Y\_\QS“ KfSaVYS[S“
O\_ngVe VYV a\X`Vg[ke ZKaS_VKYKe½“K aKXTS [K e\Y\QVYl[ke
c`aK[\NXKe“ X\Z]_S``\_Ke V a –Q–Q\YT[k Lkal V`]\Y[S[k
QSW`aNcniVS \LiVS ]_KNVYK V `\\aNSa`aNcniVS [\_Zk –

� \a[\hS[VV aSZ]S_Kac_k ]_\fS``K V \X_cTKniSW `_SQk
[S\Le\QVZ\ cgVakNKal `YSQcniVS ]c[Xak •

z &_S\L_KU\NKaSYl QVddS_S[fVKYl[\O\ QKNYS[Vo Z\[aV_\NKal
aKX“ ga\Lk [S LkYV UK[VTS[k VYV ]_SNkhS[k Q\]c`aVZkS
]_SQSYk aSZ]S_Kac_k ]_\fS``K V \X_cTKniSW `_SQk

z &_V ma\Z cgVakNKal NYVo[VS X\[NSXfVV V aS]Y\N\W _KQVKfVV
z &_V NkL\_S VU\YV_cniSW QVKd_KOZk \LS`]SgVal ]_\g[\`al

[K QKNYS[VS V aSZ]S_Kac_[cn `a\WX\`al dVaV[O\N V dYK[fSN
z �Yo ma\O\ NkLV_Kal `\\aNSa`aNcniVS ZKaS_VKYk V

[\ZV[KYl[\S QKNYS[VS
z �Yo cZS[lhS[Vo aSZ]S_Kac_[ke NYVo[VW “ Z\[aV_\NKal aKX “

ga\Lk ]Yn`\NKo V ZV[c`\NKo `a\_\[k VZSYV \QV[KX\Ncn
aSZ]S_Kac_c \X_cTKniSW `_SQk

%`a\_\T[\ š
&_V aSZ]S_Kac_S ]\NS_e[\`aV SZX\`aV � ¾½½s� “ mYSXa_\[VXK
�
��	�� ÃÂZ\TSa [SQ\]c`aVZ\ _KU\O_SNKal`o –4a\ Z\TSa
]_VNS`aV X ]\N_STQS[Vn VYV \aXKUc mYSXa_\[VXV–

.a\Lk V`XYngVal aKXVS c`Y\NVo “ [S\Le\QVZ\ \LS`]SgVal
`\\aNSa`aNcnicn VU\YofVn SZX\`aV –
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V \X_cTKniSW `_SQk

�U\YV_cniKo QVKd_KOZK ��� ¹ QYo�
��	�� ÃÂ ¾Æ

Á #\[aKT
À

Ã
¾

À
À̃��

˜¾
¾

¾
¿

½
Æ



+ –

1

2

4

3

'V` –¾Â• 'SX\ZS[QcSZo VU\YofVo SZX\`aV ]_V VU\YV_cniSW QVKd_KOZS
LSU cgK`aXK \eYKTQS[Vo¼QYV[K¾½½ZZ½

¾ (aS[XK SZX\`aV
¿ �U\YofVo SZX\`aV
À �
��	�� ÃÂ
Á �U\YV_cniKo QVKd_KOZK

�`YV [KQYSTKicn VU\YofVn SZX\`aV \LS`]SgVal [SN\UZ\T[\ “
`YSQcSa ]_VZS[oal VU\YV_cnicn QVKd_KOZc ` cgK`aX\Z
\eYKTQS[Vo ¼QYV[K¾Â½ZZ½–

Á–¿ %L_KiS[VS ` c`a_\W`aN\Z

z *`a_\W`aNK UKiVaVal \a O_cL\O\ UKO_oU[S[Vo V `VYl[ke
X\YSLK[VW aSZ]S_Kac_k \X_cTKniSW `_SQk

z �Yo UKiVak \a ZSeK[VgS`XVe ]\N_STQS[VW Q\ Z\[aKTK
VUZS_VaSYl[Ko `V`aSZK Q\YT[K e_K[Val`o N c]KX\NXS–

z &_V VUNYSgS[VV VU UKN\Q`X\W c]KX\NXV V ]_V Z\[aKTS
`\LYnQKal \`a\_\T[\`al “ ga\Lk V`XYngVal ZSeK[VgS`XVS
]\N_STQS[Vo V QSd\_ZKfVV ZSZL_K[k

z &_S\L_KU\NKaSYl QKNYS[Vo [SYlUo ]S_S[\`Val “ QS_TK UK
XK]VYYo_[cn YV[Vn

z !K]VYYo_[kS YV[VV [SYlUo UKOVLKal–#S`aK UKOVL\N `\UQKna
\]K`[\`al caSgXV V cNSYVgVNKna N_SZo c`]\X\S[Vo –

z �K]SgKaK[[kS _SUlL\NkS ]_\LXV [KYVN[ke \aNS_`aVW [K
VU\YV_cniSW QVKd_KOZS V ]_S\L_KU\NKaSYS QKNYS[Vo
\`YKLYoal [SYlUo [V N X\SZ `YcgKS –
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z �ULSOKal ]\N_STQS[VW ZSZL_K[k VU\YV_cniSW QVKd_KOZk“
fK_K]V[k [K ZSZL_K[S VU\YV_cniSW QVKd_KOZk ¼[K]_VZS_ “
\a \`a_ke ]_SQZSa\N ½oNYona`o \`[\N[kZV ZS`aKZV QYo
\L_KU\NK[Vo X\__\UVV–

Á–À *XKUK[Vo ]\ Z\[aKTc

z �Yo OS_ZSaVUKfVV `YSQcSa NkLV_Kal ]\Qe\QoiVS
c]Y\a[S[Vo –

z �Yo c]Y\a[S[Vo dYK[fSN\O\ ]_V`\SQV[S[Vo V`]\YlU\NKal
c]Y\a[S[VS ` Q\`aKa\g[\ L\YlhVZ N[ca_S[[VZ QVKZSa_\Z “
\afS[a_V_\NKal ]\Y\TS[VS c]Y\a[S[Vo ” X\[aKXa ` ZSZL_K[\W
]_VN\QVa X ]\O_Sh[\`aoZ VUZS_S[Vo –

z &_V ]_VZS[S[VV c]Y\a[S[VW VU aSX`aVYl[ke ZKaS_VKY\N VYV
���
 `YSQcSa `\LYnQKal cXKUK[Vo ]_\VUN\QVaSYo
c]Y\a[S[Vo N \a[\hS[VV Z\ZS[aK UKaoTXV V fVXYK cXYKQXV –

z &_\Y\TVal aKXVZ \L_KU\Z “ ga\Lk [S LkY\ X\YSLK[VW ¼QYo
V`XYngS[Vo Q\]\Y[VaSYl[ke X\YSLK[VW QKNYS[Vo ½

z &_\Y\TVal NQKYV \a [KO_SNKaSYl[ke VYV \eYKQVaSYl[ke
YV[VW

z %LS`]SgVal aS]Y\VU\YofVn ]_V [VUX\W VYV Nk`\X\W
aSZ]S_Kac_S \X_cTKniSW `_SQk

z 'KQVc` VUOVLK XK]VYYo_K$ ¾Â½ZZ

*]Y\a[S[VS

&_\XYKQXK XK]VYYo_K
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Â %L`YcTVNK[VS V c`a_K[S[VS
[SV`]_KN[\`aSW

Â–¾ %L`YcTVNK[VS

&_V V`]\YlU\NK[VV ]\ [KU[KgS[Vn V [\_ZKYl[\W mX`]YcKaKfVV
\`\L\S \L`YcTVNK[VS [S a_SLcSa`o –

$KYV]K[VS ]_\QcXaK [K _KUQSYVaSYl[cn ZSZL_K[c Z\TSa
]\NYVoal [K _SUcYlaKa VUZS_S[Vo–� UKNV`VZ\`aV \a c`Y\NVW
]_VZS[S[Vo “ `YSQcSa ]_V[oal `\\aNSa`aNcniVS ZS_k QYo
]_SQc]_STQS[Vo `VYl[\O\ [KYV]K[Vo “ K \`\LS[[\ UKaNS_QSNK[Vo
]_\QcXaK [K ZSZL_K[S –

%`a\_\T[\ š
'KUQSYVaSYl[cn ZSZL_K[c UK]_SiKSa`o \gViKal ZSeK[VgS`XV
]\`_SQ`aN\Z aNS_Qke ]_SQZSa\N š� ]_\aVN[\Z `YcgKS N\UZ\T[\
]\N_STQS[VS ZSZL_K[k V NkaSXK[VS UK]\Y[oniSO\ ZK`YK –

'KUQSYVaSYl[cn ZSZL_K[c [cT[\ gV`aVal ZoOX\W XV`a\gX\W ¯
iSaX\W V ]\e\QoiVZ gV`aoiVZ `_SQ`aN\Z –&_V ma\Z `YSQcSa
]_\NS_Val `a\WX\`al ZKaS_VKY\N X aKX\W gV`aXS–'KUYVg[kS
c`Y\NVo ]_VZS[S[Vo VU\YV_cniVe QVKd_KOZ a_SLcna
`]SfVKYl[ke `]\`\L\N \gV`aXV –&_\X\[`cYlaV_cWaS`l c
]_SQ`aKNVaSYo VUO\a\NVaSYo \L\_cQ\NK[Vo–
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'V` –¾Ã• (YSNK• &_V`\SQV[S[VS �
��	�� ÃÂ]\QO\a\NYS[\ QYo Z\[aKTK VU\YV_cniSW QVKd_KOZk –(]_KNK •
&\Y\TS[VS ZSQ[\O\ c]Y\a[VaSYl[\O\ X\YlfK
¾ #\[aKT VU\YV_cniSW QVKd_KOZk
¿ #SQ[\S c]Y\a[VaSYl[\S X\Ylf\
À #SZL_K[K gKhSg[\O\ aV]K

� `YSQcniVe aKLYVfKe NZS`aS ` _KUZS_KZV QK[k aV]Vg[kS
U[KgS[Vo aSZ]S_Kac_[ke X\mddVfVS[a\N w�� ]_\fS``K w–
�[KgS[Vo QSW`aNVaSYl[k QYo `VYVX\[\N\O\ ZK`YK V ZSZL_K[k VU
[S_TKNSniSW `aKYV À¾Ã� –�Yo Q_cOVe ZK`SY QK[[kS
X\mddVfVS[ak [cT[\ cZ[\TVal [K X\mddVfVS[a X\__SXfVV QYo
`\\aNSa`aNcniSO\ ZK`YK –

$\ZV[KYl[\S QKNYS[VS QK[\ QYo VU\YV_cniVe QVKd_KOZ–
#KX`VZKYl[\S QKNYS[VS QYo ]\Y[\W VUZS_VaSYl[\W c`aK[\NXV
UKNV`Va \a `KZ\O\ `YKL\O\ N \a[\hS[VV QKNYS[Vo UNS[K ma\W
c`aK[\NXV–

� aKLYVfKe QK[k U[KgS[Vo NS`K VU\YV_cniSW QVKd_KOZk–�S`
QKagVXK `Z–N _KUQSYSw'KUZS_k V NS`wN 'cX\N\Q`aNS ]\
mX`]YcKaKfVV�
��	�� ÃÂ–

(YSQcniVS gS_aSTV oNYona`o ]_V[fV]VKYl[kZV gS_aSTKZV –
�SW`aNVaSYl[kS _KUZS_k VU\YV_cniSW QVKd_KOZk Z\Oca
\aYVgKal`o –
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