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5340

Mgb\_jkZevguc

F_oZgbq_kdbc� WFU...
kq_lqbd�\h^u

Ba]hlh\e_g \ khhl\_lkl\bb k ',1 ,62 ����

AZg_k_g \ =hk� j__klj ih^ � ��������

Ij_^klZ\ey_l kh[hc h^ghkljmcguc kq_lqbd k kmobf kq_lguf f_oZ�

gbafhf ^ey baf_j_gby h[t_fZ jZkoh^m_fhc oheh^ghc b ]hjyq_c

\h^u� Hg ihdZau\Z_l agZq_gb_ h[t_fZ bajZkoh^h\Zgghc \h^u b

bf__l \hafh`ghklv ^bklZgpbhggh]h kqblu\Zgby�

<uimkdZxlky ke_^mxsb_ fh^bnbdZpbb kq_lqbdZ� ^ey ijyfh]h

kh_^bg_gby� L�h[jZagh]h kh_^bg_gby b \_glbevgh]h kh_^bg_gby�

Ijbf_g_gb_ Hkgh\ghc kn_jhc ijbf_g_gby mgb\_jkZevguo f_oZgbq_kdbo kq_lqbdh\

\h^u �<K� y\eyxlky kbkl_fu p_gljZebah\Zggh]h ]hjyq_]h b oheh^gh]h
\h^hkgZ[`_gby� bkihevam_fu_ \ `beuo ^hfZo� Z lZd`_ \ hnbkZo b ^jm]bo
g_`beuo a^Zgbyo�

Ihevah\Zl_eyfb \h^hkq_lqbdh\ fh]ml y\eylvky�

− \eZ^_evpu qZklguo ^hfh\�

− `bebsgh�dhffmgZevgu_ ohayckl\Z�
− hj]ZgbaZpbb� h[kem`b\Zxsb_ ^hfZ�
Z]_glkl\Z ih lhj]h\e_ g_^\b`bfhklvx b l�^�

Dhgkljmdpby <K \k_o fh^bnbdZpbc khklhyl ba baf_jbl_evghc k_dpbb b kq_lgh]h f_oZ�

gbafZ� dhlhju_ ij_^klZ\eyxl kh[hc dhfiZdlgu_ fh^meb b ijb kh_^bg_gbb
khklZ\eyxl _^bgh_ p_eh_�

Baf_jbl_evgZy k_dpby ba]hlh\e_gZ ba gbd_ebjh\Zgghc [jhgau� HgZ
kh^_j`bl \ k_[_ baf_jbl_evgmx dZf_jm b h^ghkljmcgmx djuevqZldm� <h
\oh^ghf iZljm[d_ baf_jbl_evghc dZf_ju mklZgh\e_gZ k_ldZ� ij_^gZa�
gZq_ggZy ^ey aZ^_j`db djmiguo qZklbp ]jyab�

Kmohc kq_lguc f_oZgbaf mklZgh\e_g gZ baf_jbl_evgmx k_dpbx b
aZsbs_g ijhajZqghc ieZklbdh\hc djurdhc� GZ ebp_\hc iZg_eb kq_lgh]h
f_oZgbafZ jZkiheh`_gu� ��fb jZajy^guc jhebdh\uc f_oZgbq_kdbc
bg^bdZlhj ^ey bg^bdZpbb h[t_fZ ihlj_[e_gghc \h^u� klj_edZ ^ey bg^b�
dZpbb fZeuo jZkoh^h\ \h^u b a\_a^hqdZ ^ey hij_^_e_gby gZijZ\e_gby
ihlhdZ�
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• Mgb\_jkZevguc kq_lqbd ijyfh]h kh_^bg_gby bf__l gZ baf_jbl_evghc
k_dpbb ^\Z iZljm[dZ k \g_rg_c j_av[hc 5��� ^xcfZ� Hg mklZgZ\eb\Z_lky
\ ljm[hijh\h^ ijb ihfhsb nblbg]h\ � kf� IjbgZ^e_`ghklb �� Kq_lguc
f_oZgbaf fh`_l [ulv ih\_jgml gZ ���

0.
• Kq_lqbd L�h[jZagh]h kh_^bg_gby gZb[he__ ih^oh^bl ^ey dhjhldhc
mklZgh\hqghc ^ebgu� Hg mklZgZ\eb\Z_lky \ ljm[hijh\h^ ijb ihfhsb L�
h[jZaghc \klZ\db � khklZ\ey_l _^bgh_ p_eh_ kh kq_lqbdhf ��

mklZgh\hqgZy ^ebgZ dhlhjhc khklZ\ey_l \k_]h �� ff� Kq_lguc f_oZgbaf
fh`_l [ulv ih\_jgml gZ ���

0
ih ^\mf hkyf�

• Kq_lqbd \_glbevgh]h kh_^bg_gby fh`_l [ulv \kljh_g \ i_j_dju\Zxsbc
\_glbev� jZajZ[hlZgguc \ khhl\_lkl\bb kh klZg^Zjlhf ',1 ����� Ihke_
fhglZ`Z kq_lqbdZ aZihjguc we_f_gl \_glbey fh`_l mklZgZ\eb\Zlvky \
^jm]hc \_glbev� Kq_lguc f_oZgbaf fh`_l [ulv ih\_jgml gZ ���

0
ih

^\mf hkyf�

 Fh^bnbdZpbb kq_lqbdh\ k g_ijyfuf \u\h^hf ^Zgguo gZ ihlj_[b�
l_ey kh^_j`Zl \ k_[_ lZd`_ dZ[_ev ^ey ^bklZgpbhggh]h kqblu\Zgby
^ebghc ��� f� ijhqgh aZdj_ie_gguc gZ ijhajZqghc djurd_ kq_lqbdZ�

 

 L_ogbq_kdh_�hibkZgb_
 
 Ijbgpbi baf_j_gby < ^Zgghf kq_lqbd_ bkihevah\Zg h^ghkljmcguc ijbgpbi
 baf_j_gby jZkoh^Z \h^u� ijb dhlhjhf ihlhd `b^dhklb ^\b`_lky lZg]_gpbZevgh

hlghkbl_evgh djuevqZldb�
 <h^Z� ijhoh^ysZy q_j_a baf_jbl_evgmx dZf_jm� ijb\h^bl \ ^\b`_�gb_ djuevqZldm� djmlysbc

fhf_gl dhlhjhc i_j_^Z_lky gZ kq_lguc f_oZ�gbaf ijb ihfhsb fZ]gblghc
fmnlu�

 
 Ijyfhc \u\h^ ^Zgguo Hkms_kl\ey_lky k ihfhsvx jhebdh\h]h kq_lqbdZ
 �fZdkbfZevguc bg^bpbjm_fuc h[t_f khklZ\ey_l ��������� f

3
� b kq_lqbdZ ebljh\

�klj_edZ� � h[hjhl dhlhjhc jZ\_g � ebljm �� dhlhju_ \bamZevgh ihdZau\Zxl h[t_f
bajZkoh^h\Zgghc \h^u�

 
 G_ijyfhc \u\h^ ^Zgguo Fh^bnbdZpby <K k ^bklZgpbhgguf kqblu\Zgb_f

 ̂ hihegbl_evgh kh^_j`bl \ k_[_ kqblu\Zxsbc dhglZdl � ]_jdhg kh ko_fhc GZfmjZ �� <K \u^Z_l agZq_gby
jZkoh^Z \ \b^_ bfimevkh\� ijb wlhf � bfimevk khhl\_lkl\m_l jZkoh^m \h^u \ �� ebljh\�

 
 

 L_ogbq_kdb_�^Zggu_
 

 Baf_j_gb_ jZkoh^Z
 F_ljheh]bq_kdbc deZkk � ',1 ,62 ������ � GhfbgZevgh_ ^Z\e_gb_ 31 �� [Zj

 =hjbahglZevgZy mklZgh\dZ� < IZ^_gb_ ^Z\e_gby ijb 4n ���� f[Zj

 <_jlbdZevgZy mklZgh\dZ� : IZ^_gb_ ^Z\e_gby ijb 4max �� [Zj

 >bZf_lj mkeh\gh]h ijhoh^Z �� ff Ih]j_rghklv baf_j_gby�
 GhfbgZevguc jZkoh^ 4n ��� f

3
�q Qmin < Q < Qt ±5 %

 FZdkbfZevguc jZkoh^ 4max � f
3
�q Qt < Q < Qmax �]hj�\h^Z� ±3 %

 F_ljheh]bq_kdbc deZkk  : < Qt < Q < Qmax                      �ohe�\h^Z� ±2 %
 I_j_oh^guc jZkoh^ 4t ��� e�q ��� e�q
 FbgbfZevguc jZkoh^ 4min �� e�q �� e�q

 
 

 >hihegbl_evgu_ ^Zggu_
 FZdkbfZevgZy l_fi_jZlmjZ
 Lbi :)8���� 30 0 C
 Lbi :)8���� 90 0 C
 <uoh^ ^ey ^bklZgpbhggh]h kqblu\Zgby
 DjZlghklv bfimevkh\ �� e�bfimevk
 <uoh^ghc lhd ��� f:
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 Ijbkh_^bgbl_evgu_ jZaf_ju
Kq_lqbdb Nblbg]b:)=�5�

 <�K ijyfh]h kh_^bg_gby� Kh_^bg_gb_ k \g_rgyy j_av[Z
 \oh^� \g_rgyy j_av[Z 5 ��� ^xcfZ ljm[hijh\h^hf 5 ��� ^xcfZ
 \uoh^� \g_rgyy j_av[Z 5 ��� ^xcfZ Kh_^bg_gb_ kh gZdb^gZy ]ZcdZ

 kq_lqbdhf 5 ��� ^xcfZ
 Kq_lqbdb L�h[jZagh]h kh_^bg_gby�

 \oh^� \gmlj_gyy j_av[Z 5 � ^xcf
 \uoh^� \g_rgyy j_av[Z 5 � ^xcf
 
 <�K \_glbevgh]h kh_^bg_gby�

 \oh^� \g_rgyy j_av[Z 5 ��� ^xcfZ
 \uoh^ ^ey i_j_dju\Zxs_]h
 mkljhckl\Z khhl\_lkl\m_l DIN 3512

 
 FZkkZ
 <�K ijyfh]h kh_^bg_gby�

 MklZgh\hqgZy ^ebgZ �� ff � ���d]
 MklZgh\hqgZy ^ebgZ ��� ff� ���� d]
 Kq_lqbdb L�h[jZagh]h kh_^bg_gby� ���� d]
 <�K \_glbevgh]h kh_^bg_gby� ���� d]
 Dhjh[dZ ^ey kdjulh]hfhglZ`Z� ��� d]

 

 Ihl_jy�^Z\e_gby

 
 

 AZf_qZgby�ih�mklZgh\d_
 Bkihevah\Zgb_ f_oZgbq_kdbo kq_lqbdh\ \h^u �mklZgh\dZ� iehf[bjh\Zgb_ b
 l�^��^he`gh hkms_kl\eylvky \ khhl\_lkl\bb kh ke_^mxsbfb ijZ\beZfb�

− Ij_^ihqlbl_evgh mklZgZ\eb\Zlv \h^hkq_lqbd f_`^m ^\mfy i_j_dju�

\Zxsbfb deZiZgZfb� Kq_lqbd ^he`_g [ulv e_]dh ^hklmi_g ^ey kgylby
ihdZaZgbc b h[kem`b\Zgby�

− I_j_^ mklZgh\dhc kq_lqbdZ ljm[hijh\h^ ^he`_g [ulv lsZl_evgh
ijhful� >ey wlh]h \f_klh \h^hkq_lqbdZ kgZqZeZ fhglbjm_lky \klZ\dZ�
aZf_klbl_ev� bkihevam_fZy lZd`_ b ijb k_j\bkghf h[kem`b\Zgbb�

− Baf_jbl_evgZy k_dpby fh`_l [ulv mklZgh\e_gZ dZd ]hjbahglZevgh� lZd
b \_jlbdZevgh� ^ey ih\ur_gby f_ljheh]bq_kdh]h deZkkZ ke_^m_l ijbgb�
fZlv \h \gbfZgb_ iheh`_gb_ ijb mklZgh\d_�

− G_h[oh^bfh h[jZlblv \gbfZgb_ gZ gZijZ\e_gb_ ihlhdZ \h^u �mdZaZgh
klj_edhc gZ dhjimk_�� Z lZd`_ h[_ki_qblv i_j_^ kq_lqbdhf ijyfhc
mqZklhd ljm[hijh\h^Z ^ebghc g_ f_g__ �� ff�

− Kq_lqbd g_h[oh^bfh mklZgZ\eb\Zlv lZdbf h[jZahf� qlh[u kq_lguc
f_oZgbaf jZkiheZ]Zeky ]hjbahglZevgh� ijb wlhf ihdZaZgby e_]dh
qblZxlky�

− Ihke_ fhglZ`Z \h^hkq_lqbdZ ljm[hijh\h^ ^he`_g [ulv bkiulZg
gZ ih\ur_ggh_ ^Z\e_gb_�

 AZ\bkbfhklv ihl_jb ^Z\e_gby
 hl jZkoh^Z \h^u�

 
 ∆S � IZ^_gb_ ^Z\e_gby \ [Zj

 �� [Zj  ��� dIZ�
 4 � JZkoh^ \h^u \ f

3
�q
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− G_evay djmlblv ]Zcdm k ij_^hojZgbl_evghc gZde_cdhc� gZg_k_gghc

gZ aZ\h^_�ba]hlh\bl_e_ m kq_lqbdh\ L� h[jZagh]h b \_glbevgh]h

kh_^b�g_gby � \hafh`gh ijhl_dZgb_ ��

Ki_pbnbdZpby

Kq_lqbdb Mgb\_jkZevgu_ kq_lqbdb ijyfh]h kh_^bg_gby

FZdkbfZevgZy
l_fi_jZlmjZ

MklZgh\hqgZy
^ebgZ

H[hagZq_gb_
[_a \uoh^Z

^bklZgpbhggh]h
kqblu\Zgby

H[hagZq_gb_
k \uoh^hf

^bklZgpbhggh]h
kqblu\Zgby

30 0 K
30 0 K
90 0 K
90 0 K

�� ff
��� ff
�� ff
��� ff

WFU 10.80
WFU 10.110
WFU 20.80

WFU 20.110

WFU 11.80
WFU 11.110
WFU 21.80
WFU 21.110

Kq_lqbdb L� h[jZagh]h b \_glbevgh]h kh_^bg_gby

Lbi
kh_^bg_gby

FZdkbfZevgZy
l_fi_jZlmjZ

H[hagZq_gb_
[_a \uoh^Z

^bklZgpbhggh]h
kqblu\Zgby

H[hagZq_gb_
k \uoh^hf

^bklZgpbhggh]h
kqblu\Zgby

L�h[jZagh_ 30 0 K
90 0 K

WFU 10.S
WFU 20.S

WFU 11.S
WFU 21.S

<_glbevgh_ 30 0 K
90 0 K

WFU 10.V
WFU 20.V

WFU 11.V
WFU 21.V

IjbgZ^e_`ghklb <gmljbkl_ggu_ dhjh[db ^ey mgb\_jkZevguo kq_lqbdh\

Kh_^bgbl_evgu_ jZaf_ju � \oh^gu_ b \uoh^gu_ � H[hagZq_gb_

<g_rgyy j_av[Z <gmlj_ggbc ^bZf_lj


5 ��� ^xcfZ
5 ��� ^xcfZ
hlkmlkl\m_l

�� ff
�� ff
�� ff

WFP.L15
WFP.L18
WFP.L22


 >ey f_^guo ljm[ k khhl\_lkl\mxsbf gZjm`guf ^bZf_ljhf�

<klZ\db � aZf_klbl_eb

MklZgh\hqgZy ^ebgZ H[hagZq_gb_

�� ff

��� ff
WFZ.R80
WFZ.R110

>jm]b_ ijbgZ^e_`ghklb

HibkZgb_ H[hagZq_gb_

>\Z nblbg]Z ^ey \h^hkq_lqbdZ

<klZ\dZ�aZf_klbl_ev k mklZgh\hqghc ^ebghc �� ff

<klZ\dZ�aZf_klbl_ev k mklZgh\hqghc ^ebghc ��� ff

WFZ.R2
WFZ.R80
WFZ.R110

IjbgZ^e_`ghklb

<klZ\dZ� Ij_^klZ\ey_l kh[hc hlj_ahd ljm[u k j_av[hc 5��� ^xcfZ k ^\mo klhjhg�

aZf_klbl_ev Bkihevam_lky ^ey mklZgh\db \f_klh \h^hkq_lqbdZ gZ i_jbh^ k_j\bkguo b
^jm]bo jZ[hl�

Nblbg]b Khklhyl ba ljm[db k j_av[hc ^ey kh_^bg_gby k ljm[hijh\h^hf� gZdb^ghc
]Zcdb k iehf[bjh\hqguf mrdhf ^ey kh_^bg_gby kh kq_lqbdhf b
miehlgbl_evghc ijhdeZ^db� Ij_^gZagZq_gu ^ey fhglZ`Z \h^hkq_lqbdZ beb
\klZ\db�aZf_klbl_ey� Ba]hlh\e_gu ba [jhgau� gbd_ebjh\Zgghc [jhgau beb
ojhfbjh\Zgghc [jhgau�

<gmljbkl_ggZy Ij_^gZagZq_gZ ^ey \gmljbkl_ggh]h �kdjulh]h� fhglZ`Z kq_lqbdZ k mklZgh�

dhjh[dZ \hqghc ^ebghc �� ff� HgZ dhfie_dlm_lky� \kihfh]Zl_evguf nblbg]hf ^ey
aZdj_ie_gby kq_lqbdZ� \klZ\dhc�aZf_klbl_e_f [_a j_av[u� ��fy miehlgb�
l_evgufb ijhdeZ^dZfb� \bglhf k dexqhf :ee_gZ b ij_^hojZgbl_evghc
gZde_cdhc�
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Jha_ldZ Ij_^gZagZq_gZ ^ey aZdjulby dhjh[db kdjulh]h fhglZ`Z� Ijb]h^gZ ^ey ]em[bg
fhglZ`Z \gmljbkl_gghc dhjh[db hl �� ^h �� ff � jZkklhygb_ hl ih\_joghklb

kl_gu ^h k_j_^bgu ljm[hijh\h^Z �� ;óevrb_ ]em[bgu fhglZ`Z fh]ml

j_Zebah\u\Zlvky ijb ihfhsb jZkihjguo dhe_p� IhdjulZ ojhfhf b bf__l
jZaf_ju ��� o ��� ff�

FZ]gblhaZsblgZy Ij_^gZagZq_gZ ^ey ij_^hl\jZs_gby bkdZ`_gby ihdZaZgbc kq_lqbdZ k g_i�

djurdZ jyfuf \u\h^hf ^Zgguo gZ ihlj_[bl_ey� HgZ aZsbsZ_l bfimevkguc dhg�lZdl hl
fZ]gblguo \ha^_ckl\bc� JZkiheZ]Z_lky gZ kq_lghf fh^me_ b iehf�[bjm_lky�
bf__l hdgh ^ey \bamZevgh]h kgylby ihdZaZgbc b hl\_jklb_ ^ey dZ[_ey�

Hnhjfe_gb_ Ijb hnhjfe_gbb aZdZaZ mdZau\Zcl_ h[hagZq_gb_ kq_lqbdZ b ijbgZ^�

aZdZaZ e_`ghkl_c \ khhl\_lkl\bb k ijb\_^_gghc \ur_ ki_pbnbdZpb_c�

Kq_lqbd ihklZ\ey_lky k ^\mfy miehlgbl_evgufb ijhdeZ^dZfb b
iehf[hc k iehf[bjh\hqghc ijh\hehdhc� ijb bkihevah\Zgbb fh^bnbdZpbc
kq_lqbdZ ^ey L� h[jZagh]h b \_glbevgh]h kh_^bg_gby ^hihegbl_evgh ihk�
lZ\eyxlky \bglu k dexqhf :ee_gZ b ij_^hojZgbl_evgu_ gZde_cdb�

IjbgZ^e_`ghklb \ klZg^Zjlgmx ihklZ\dm g_ \oh^yl b ^he`gu [ulv
aZdZaZgu hl^_evgh�

=Z[Zjblgu_�jZaf_ju

Mgb\_jkZevguc kq_lqbd
ijyfh]h kh_^bg_gby


