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• IJ8JK 5ALAD?@ 967A5?M:< 6DJK9J7 >?D5?67NO >8?L<7A7N 
KA559O <56789:;<O. PJ6?QDOKJ5<J KA55?H <56789:;<< 
@?BJ7 >8<MJ67< : 7=BJDR@ 78AM@A@ <D< >?M8JBKJ5<O 
9678?H67MA.

• I?6DJ 967A5?M:< 6DJK9J7 >J8JKA7N <56789:;<O :?5JL-
5?@9 >?DNS?MA7JDO.

• 456789:;<O 6DJK9J7 T8A5<7N 8=K?@ 6 5A6?6?@. 
U5A 6D9B<7 6>8AM?L5R@ 89:?M?K67M?@ M 6D9LAJ M?S5<:-
5?MJ5<= >8?QDJ@.

• V?@>A5<= WILO 5J 5J6J7 ?7MJ767MJ55?67< SA 9WJ8Q, 5A5J-
6J55RH M6DJK67M<J 5J6?QDOKJ5<= KA55?H <56789:;<<.

8%'57-%'95,:;*'
7+,#,)*4

XAB5RJ 9:ASA5<= >? 7JT5<:J QJS?>A65?67< ?7@JLJ5R 6DJK9-
OW<@< 6<@M?DA@<.

<=,>*1*+,3*4 Y67A5?M:A 5A6?6A @?BJ7 MR>?D5=7N6= 7?DN:? :MAD<Z<;<8?-
MA55R@< 6>J;<AD<67A@<. [DJ:78<LJ6:?J >?K:DOLJ5<J 
@?BJ7 MR>?D5=7N6= 7?DN:? 6>J;<AD<67?@-CDJ:78<:?@.

?$%2,/*=)@' /%'"$=,)*4 I8< 967A5?M:J 5J?QT?K<@? 6?QDOKA7N 6DJK9OW<J 5?8@A-
7<M5RJ 78JQ?MA5<= M <T KJH67M9OWJH 8JKA:;<<.
• I8AM<DA 7JT5<:< QJS?>A65?67<
• P?8@A7<MR DVGW 7AQD<;A W551 (M \J8@A5<<).
• P?8@A7<MR VDE 0370 / LA67N 1
• I8?L<J @J675RJ >8JK><6A5<= (5A>8<@J8, 5?8@A7<MR IEC, 

VDE < 7.>.).

8'%'$"$%75$=,)*',

#,-,.)@' A,./*
PJ K?>96:AJ76= M5J6J5<J 7JT5<LJ6:<T <S@J5J5<H M :?56-
789:;<O 5A6?6A. ]DJK9J7 <6>?DNS?MA7N 7?DN:? ?8<^<5ADN-
5RJ SA>A65RJ LA67<.

&%,).-$%/*%$=+, I8< >?D9LJ5<< 6DJK9J7 8A6>A:?MA7N < >8?MJ8<7N 5A6?6 < M6J 
>8<5AKDJB5?67<. I8< 5AD<L<< >?M8JBKJ5<H >8< 78A56>?8-

!84/)$:  Y:ASRMAJ7 5A ?>A65?67N KD= B<S5< M6DJK6-
7M<J >?8ABJ5<= CDJ:78<LJ6:<@ 7?:?@.

!/+$%$H)$: Y:ASRMAJ7 5A 5AD<L<J >?7J5;<ADN5?H 
?>A65?67< KD= B<S5< <D< SK?8?MN=.

C)-?4)-(: Y:ASRMAJ7 5A M?S@?B5?67N >?M8JBKJ5<= 
5A6?6A <D< K89^?^? ?Q?89K?MA5<=.

=24#4)-(:  I?KLJ8:<MAJ7 8J:?@J5KA;<< < >?=65J5<=.
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7<8?M:J 6DJK9J7 5J@JKDJ55? 9MJK?@<7N 6??7MJ767M9OW<J 
?8^A5<SA;<<.
U7>8AM:A 5A6?6A K?>96:AJ76= <6:DOL<7JDN5? M ?8<^<5ADN-
5?H 9>A:?M:J.

B>'+/%*A'.+*6 /$+ I8< 8AQ?7AT 6 CDJ:78??Q?89K?MA5<J@ 69WJ67M9J7 ?>A65?67N 
>?8ABJ5<= CDJ:78<LJ6:<@ 7?:?@, >?C7?@9 5J?QT?K<@? 6?Q-
DOKA7N 6DJK9OW<J @J8R 7JT5<:< QJS?>A65?67<.
• IJ8JK 5ALAD?@ 8AQ?7 5J?QT?K<@? ?7:DOL<7N 5A6?6 ?7 
<67?L5<:A CDJ:78?><7A5<= < ?QJ6>JL<7N SAW<79 ?7 >?M
7?85?^? M:DOLJ5<=.

• PJ K?>96:A7N >J8J^<Q?M, SAWJ@DJ5<= <D< 6?>8<:?65?MJ-
5<= CDJ:78<LJ6:?^? :AQJD= 6 <67?L5<:A@< 5A^8JMA.

• PA6?6 <@JJ7 SAW<79 ?7 >?>AKA5<= :A>JDN M?KR 6?^DA65? 
67J>J5< SAW<7R IP 42. ]DJK9J7 SAW<WA7N 5A6?6 ?7 Q8RS^ 
M?KR; 5J K?>96:AJ76= >?^89BJ5<J 5A6?6A M M?K9 <D< K89-
^<J B<K:?67<.

3 E(F)-6(/2-( F4%42+(%-/+-2-
3.1 =/.$')9( $"$#)46()-0

3.2 &$32.56()-0

3.3 E(F)-6(/2-( F4%42+(%-/+-2-

I8?L<J 7JT5<LJ6:<J TA8A:7J8<67<:< 6@. 5A >A6>?875?H 7AQ-
D<L:J <D< M :A7AD?^J :?@>A5<< Wilo.

Star-Z ]J8<=: 67A5KA875RH ;<8:9D=;<?55RH 5A6?6 (Z) KD= ><7NJ-
M?H M?KR, 6 @?:8R@ 8?7?8?@

15 P?@<5ADN5RH 8AS@J8 (DN) >?K:DOLJ5<= 789Q?>8?M?KA 
(@@)

TT _AH@J8, 7J8@?67A7
Press ] 6?JK<5J5<J@ >?K ?>8J66?M:9 Viega

Star-Z 15 TT GJSNQ?M?J 6?JK<5J5<J: 20 (R1)
Star-Z 15 TTPress ]?JK<5J5<J Viega >?K ?>8J66?M:9 ` 15 @@

Star-Z 15 TT Star-Z 15 TTPress

PA>8=BJ5<J 6J7< 1 ~ 230 X / 50 \;
]7J>J5N SAW<7R IP 42
P?@<5ADN5RH K<A@J78 >8<6?JK<5<7JDN-
5?^? 789Q?>8?M?KA

R1 ` 15 @@

a?57AB5A= KD<5A 140 @@ 164 @@
aA:6. K?>967<@?J 8AQ?LJJ KAMDJ5<J 10 QA8
b?>967<@RH K<A>AS?5 7J@>J8A798 >J8J-
:AL<MAJ@?H B<K:?67<

?7 20 °C K? 65 °C,
 >8< :8A7:?M8J@J55?H 8AQ?7J K? 2 LA6?M: 70 °C



456789:;<= >? @?57AB9 < C:6>D9A7A;<< Wilo-Star-Z 15 TT 163

G
96
6:
<
H

8%*)3*- 5'6./=*4

3.4 !"I(? 8$/+4'2-
1 PA6?6, ^?7?MRH : >?K:DOLJ5<O, 6 :AQJDJ@ KD<5?H 1,8 @ < 
c7J>6JDJ@ 6 SAW<75R@ :?57A:7?@

2 _J>D?<S?D<89OW<H :?B9T
3 2 >D?6:<T 9>D?75J5<=
4 456789:;<= >? @?57AB9 < C:6>D9A7A;<< (5J >?:ASA5A)

4 &%-)B-8 3(@/+'-0
4.1 &%-?()()-(

PA6?6 >8JK5AS5ALJ5 KD= >J8J:AL<MA5<= ><7NJM?H <D< 7JT-
5<LJ6:?H M?KR M ;<8:9D=;<?55?H 6<67J@J.

4.2 J*)2B--

C+>:A')*' / $/+>:A')*'
-%* -$2$;* /,62'%,

d95:;<= 7AH@J8A >?SM?D=J7 SA>8?^8A@@<8?MA7N K? 
3 @?@J57?M M8J@J5< KD= M:DOLJ5<= < ?7:DOLJ5<=.
eAM?K6:A= 967A5?M:A: 5J>8J8RM5A= :89^D?697?L5A= 8AQ?7A.

D-%,=>')*' -$
/'2-'%,/7%'

I8< >?@?W< Z95:;<< 9>8AMDJ5<= >? 7J@>J8A798J >?KKJ-
8B<MAJ76= SAKA55A= 7J@>J8A798A M?KR M D<5<< M?SM8A7A. 
bD= C7?^? >8?<SM?K<76= AM7?@A7<LJ6:?J M:DOLJ5<J < 
?7:DOLJ5<J 5A6?6A. 
[7A Z95:;<= >?SM?D=J7 
• >8< 967A5?MDJ55?H 7J@>J8A798J MRcJ 55 °C 65<S<7N 
?>A65?67N ?Q8AS?MA5<= ;J578?M :8<67ADD<SA;<< M ;<8:9
D=;<?55?H 6<67J@J (78JQ?MA5<J 5?8@A7<M?M 
DVGW);

• 65<S<7N ?Q8AS?MA5<J <SMJ67:?MRT ?7D?BJ5<H;
• 65<S<7N >?78JQDJ5<J CDJ:78?C5J8^<<.
eAM?K6:A= 967A5?M:A:Y>8AMDJ5<J >? 7J@>J8A798J 
?7:DOLJ5?.

&'%2*A'.+,4 5'#*)1'+3*4 I8< 7J8@<LJ6:?H KJS<5ZJ:;<< :?7JD >J8<?K<LJ6:< 5A^8J-
MAJ76= K? 7J@>J8A798R ?:?D? 70 °C. I8< M:DOLJ55?H Z95:-
;<< 7J8@<LJ6:?H KJS<5ZJ:;<< 5A6?6 ?>8JKJD=J7 C7?7 
8JB<@ 8AQ?7R >? 5A^8JM9 K? 7J@>J8A798R MRcJ 68 °C. I8< 

1
3

2

=24#4)-(. X?S@?B5? ?K5?M8J@J55?J <6>?DNS?MA5<J 
Z95:;<< 7AH@J8A < Z95:;<< 9>8AMDJ5<= >? 7J@>J8A798J. 
I8J<@9WJ67M? <@JJ7 9>8AMDJ5<J >? 7AH@J89. f6D< A:7<M<-
8?MA5R ?QJ Z95:;<<, >8< ?7:DOLJ55?@ 5A6?6J 9>8AMDJ5<J 
>? 7J@>J8A798J 5J ?69WJ67MD=J76=.
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C7?@ 5A6?6 8AQ?7AJ7, 5JSAM<6<@? ?7 Z95:;<< 7AH@J8A, 
5J>8J8RM5? M 7JLJ5<J >8<QD<S<7JDN5? 2 LA6?M < SA7J@ 
65?MA ?7:DOLAJ76=.

eAM?K6:A= 967A5?M:A: _J8@<LJ6:A= KJS<5ZJ:;<= ?7:DOLJ5A.

E,;*/, -%* $/+>:A')**
F>'+/%$-*/,)*4

I8< ?7:DOLJ5<< CDJ:78?><7A5<= 5A678?H:< 5A6?6A 6?T8A-
5=O76= K? 3 LA6?M.
I8< >J8M?5ALADN5?H 967A5?M:J 6?T8A5J5<J 5A678?J: ?QJ6-
>JL<MAJ76= >?6DJ 24 LA6?M C:6>D9A7A;<<.

<>,-,)@ PA6?6 65AQBJ5 ?Q8A75R@ :DA>A5?@ (1) 5A 5A>?85?H 67?8?5J 
< SA>?85R@ MJ57<DJ@ (2) 5A 67?8?5J M6A6RMA5<=.
bD= SA@J5R ^?D?M:< KM<^A7JD= (3) K?67A7?L5? >J8J:8R7N 
SA>?85RH MJ57<DN >8< >?@?W< M<57A (4). I?6DJ C7?^? @?B5? 
>8?67? ?7M<57<7N ^?D?M:9 KM<^A7JD= ! 678. 166.

E,;*/, $/ ">$+*%$=,)*4 V?^KA 5A6?6 ?7:DOLJ5 M 6??7MJ767M<< 6 967A5?M:A@< 7AH-
@J8A, LJ8JS :ABKRJ 60 @<597 >8?<6T?K<7 AM7?@A7<LJ6:?J 
M:DOLJ5<J 5A6?6A 5A 10 6J:95K. [7A AM7?@A7<LJ6:A= Z95:-
;<= 5J @?BJ7 QR7N M:DOLJ5A <D< ?7:DOLJ5A.

4.3 <()5

<)$-+, +%,.)$G$ 3='/, I8< >?@?W< :5?>:< :8A65?^? ;MJ7A MR>?D5=O76= M6J 
5A678?H:< M @J5O.

=24#4)-(. I?6DJ M:DOLJ5<= 7J8@<LJ6:?H KJS<5ZJ:-
;<< M:DOLAJ76= 8JB<@ ?Q9LJ5<=.
I8< C7?@ 5A6?6 M:DOLAJ76= LJ8JS :ABKRJ 20 @<597 < 8AQ?-
7AJ7 M 7JLJ5<J 10 @<597. f6D< 5AQDOKAJ76= >?MRcJ5<J 
7J@>J8A798R, C7?7 @?@J57 M8J@J5< 6?T8A5=J76= M >A@=7< < 
5A6?6 >8?K?DBAJ7 8AQ?7A7N K? 6DJK9OWJ^? >?MRcJ5<= 
7J@>J8A798R. X8J@J55?H <57J8MAD @JBK9 C7<@< >?MRcJ-
5<=@< 7J@>J8A798R 6?T8A5=J76= M >A@=7< M :ALJ67MJ LA6
7?7R KD= 7J8@<LJ6:?H KJS<5ZJ:;<<.
4S@J5J5<= M8J@J5< ?>8JKJD=O76= AM7?@A7<LJ6:<.

1

3

24

• PABA7N < 9KJ8B<MA7N K?DNcJ 5 6J:95K
XRS?M @J5O.5 6J:.

5 6J:.
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H*2=$>@ X @J5O ?7?Q8ABAO76= 6DJK9OW<J 6<@M?DR.

5 =/+4)$'24

5.1 <(F4)-6(/240 */+4)$'24

I'./$ 2$)/,9, PA6?6 K?DBJ5 QR7N 967A5?MDJ5 M T?8?c? >8?MJ78<MAJ@?@ 

• PABA7N :8A7:?M8J@J55?
XRQ?8 >95:7?M @J5O < >?K7MJ8BKJ5<J 
MMJKJ55RT >A8A@J78?M.

• I?MJ8597N
XRQ?8 >95:7?M @J5O < 967A5?M:A >A8A
@J78?M.

• <()5 «C%(?0»

Y67A5?M:A 7J:9WJ^? M8J@J5<

• <()5 «E4@?(%»

Y67A5?M:A >A8A@J78?M.

- Y67A5?M:A K? 3 S5ALJ5<H M8J@J5< 
M:DOLJ5<=.

- Y67A5?M:A K? 3 S5ALJ5<H M8J@J5< 
?7:DOLJ5<=.

- d95:;<= 7AH@J8A ?7:DOLJ5A.

- d95:;<= 7AH@J8A M:DOLJ5A.

• <()5 «=8%4'.()-( 8$ +(?8(%4+*%(»

Y67A5?M:A >A8A@J78?M.

- X:DOLJ5<J < ?7:DOLJ5<J 7J8@<LJ6:?H 
KJS<5ZJ:;<<.

• !/)$')$@ G2%4) (MRT?K <S @J5O)
PA ?65?M5?@ C:8A5J ?7?Q8ABAO76= 6DJ-
K9OW<J >A8A@J78R.

- gJ8JK?MA5<J 7J:9WJ^? M8J@J5< < 
SAKA55?H 7J@>J8A798R M 8JB<@J 
9>8AMDJ5<= >? 7J@>J8A798J.

- _J8@<LJ6:A= KJS<5ZJ:;<= M:DOLJ5A
(5J ?7?Q8ABAJ76= >8< ?7:DOLJ55?H 
Z95:;<< 7J8@<LJ6:?H KJS<5ZJ:;<<)

11:30

65 8C

!84/)$.  IJ8JK 5ALAD?@ 8AQ?7 6DJK9J7 9QJK<7N6= M 
7?@, L7? 5A6?6 ?7:DOLJ5 ?7 CDJ:78<LJ6:?H 6J7<.
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>?@JWJ5<<, SAW<WJ55?@ ?7 A7@?6ZJ85RT M?SKJH67M<H, 
@?8?SA < >RD<. bD= 967A5?M:< 6DJK9J7 MRQ<8A7N @J67?, 
?QJ6>JL<MAOWJJ DJ^:<H K?679>.

1. ]DJK9J7 >?K^?7?M<7N @J67? @?57ABA 7A:<@ ?Q8AS?@, 
L7?QR 5A6?6 @?^ QR7N 967A5?MDJ5 QJS @JTA5<LJ6:<T 
5A>8=BJ5<H. 

2. ]DJK9J7 MRQ8A7N >8AM<DN5?J >?D?BJ5<J @?57ABA, :A: 
>?:ASA5? 5A 8<6. h. 
]78JD:A 5A SAK5JH 67?8?5J :?8>96A 9:ASRMAJ7 5A>8AMDJ
5<J >?7?:A.

8$='%)7/J *>* .)4/J
G$>$=+7 5=*G,/'>4

3. U6DAQ<7N 5A:<K59O ^AH:9, >8< 5J?QT?K<@?67< — ?7M<5-
7<7N >?D5?67NO.

4. I?MJ8597N ^?D?M:9 KM<^A7JD= 7A:, L7?QR 8JSNQ?M?H 
:AQJDN5RH MM?K QRD 5A>8AMDJ5 M5<S.

5. ]5?MA 5AKJ7N < SA7=597N 5A:<K59O ^AH:9.

!/+%@/J #,-$%)@6
=')/*>J

6. I?MJ8597N M<57 (1) ?7MJ87:?H 7A:, L7?QR cD<; QRD 8A6>?-
D?BJ5 >A8ADDJDN5? 5A>8AMDJ5<O >?7?:A.

7. Y67A5?M<7N 7J>D?<S?D=;<?55RH :?B9T.

C)-?4)-(. eA^8=S5J5<J 5A6?6A @?BJ7 MRMJ67< J^? <S 
678?=. IJ8JK @?57AB?@ 5A6?6A 6DJK9J7 >8?@R7N 6<67J@9 
789Q?>8?M?K?M.

=24#4)-(. PA6?6R 65AQBJ5 M678?J55R@ SA>?85R@< 
MJ57<DJ@ < ?Q8A75R@ :DA>A5?@. b?>?D5<7JDN5RJ SA>?8-
5RJ MJ57<D< 5J 78JQ9O76=.A

B

C)-?4)-(. PJ K?>96:A7N >?M8JBKJ5<= :?8>96A < 
9>D?75J5<=. I?M8JBKJ55RJ 9>D?75J5<= 6DJK9J7 SA@J5<7N.

C)-?4)-(. I8< 5J>8AM<DN5?@ >?D?BJ5<< 8JSNQ?M?^? 
:AQJDN5?^? MM?KA M?S@?B5? >8?5<:5?MJ5<J M?KR < >?M
8JBKJ5<J KM<^A7JD= <D< CDJ:78?55RT :?@>?5J57?M.

1

=24#4)-(. g7?QR SA:8R7N MJ57<DN, 6DJK9J7 >?MJ8597N 
M<57 7A:, L7?QR cD<; QRD 8A6>?D?BJ5 >J8>J5K<:9D=85? 
5A>8AMDJ5<O >?7?:A.
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D./,)$=+,

H$'5*)')*' 8. I8<6?JK<5<7N 789Q?>8?M?KR.

5.2 D.(2+%-6(/2$( 8$32.56()-(

PA6?6 >?67AMD=J76= ^?7?MR@ : >?K:DOLJ5<O, 6 :AQJDJ@ < 
c7J>6JDJ@ 6 SAW<75R@ :?57A:7?@. I8< 5J?QT?K<@?67< 
SA@J5R 6?JK<5<7JDN5?^? :AQJD= MR>?D5<7J 6DJK9OW<J 
KJH67M<=.
1. Y67A5?M<7J BJ67:<H 6?JK<5<7JDN5RH :AQJDN 6 5A89B5R@ 
K<A@J78?@ 5-8 @@ 6? c7J>6JDN5R@ 8ASiJ@?@ <D< 
MR:DOLA7JDJ@ 6 ?7:DOLJ5<J@ M6JT >?DO6?M (@<5<@ADN-
5RH SAS?8 @JBK9 :?57A:7A@< 3 @@).

2. U7:8?H7J :DJ@@59O :?8?Q:9.
3. I8?MJ67< 6?JK<5<7JDN5RH :AQJDN LJ8JS 8JSNQ?M?H 
:AQJDN5RH MM?K < 9KAD<7N <S?D=;<O 5A KD<59 >8<QD. 
5 @@.

4. eA:8J><7J B<DR :AQJD= M :AQJDN5RT :DJ@@AT.
L — ZASA, N — 59DJM?H >8?M?K,  — SJ@D=

5. ID?75? SAM<57<7J 8JSNQ?M?H :AQJDN5RH MM?K.
6. eA:8?H7J :DJ@@59O :?8?Q:9.
7. Y67A5?M:A >A8A@J78?M ! 678. 168.

5.3 K48$.)()-( - *34.()-( '$#3*F4

C)-?4)-(. X <6>?D5J5<=T 6 SA>?85R@ < ?Q8A75R@ :DA-
>A5?@ C7< :DA>A5R 9BJ ^J8@J7<L5? 6@?57<8?MA5R 6 
@?@J57?@ SA7=B:<, 8AM5R@ 15 P@ (SA7=B:A 89:?H). ]D<c-
:?@ Q?DNc?H @?@J57 SA7=B:< 8JSNQ?MRT 6?JK<5J5<H 
@?BJ7 >8<MJ67< : 8AS89cJ5<O 8JSNQR :DA>A5A < 9>D?75<
7JDN5?^? :?DN;A. 
I8< @?57ABJ 6DJK9J7 SAW<7<7N :DA>A5 ?7 >8?M?8AL<MA5<= 
>8< >?@?W< ^AJL5?^? :DOLA.
bD= >8<6?JK<5J5<= 5A6?6A M <6>?D5J5<< TTPress K?>96:A-
J76= <6>?DNS?MA7N 7?DN:? ?>8J66?M?L5RH <56789@J57 :?@
>A5<< Viega. I8< <6>?DNS?MA5<< K89^?^? <56789@J57A M?S-
@?B5? >?M8JBKJ5<J 5A6?6A.

!84/)$: GAQ?7R >? CDJ:78<LJ6:?@9 >?K:DOLJ5<O 
@?^97 MR>?D5=7N6= 7?DN:? 6>J;<AD<67?@-CDJ:78<:?@. 
IJ8JK >?K:DOLJ5<J@ 5J?QT?K<@? 9QJK<7N6= M 7?@, L7? 
6?JK<5<7JDN5RH >8?M?K 5J 5AT?K<76= >?K 5A>8=BJ5<J@.

=24#4)-(: bD= >?D5?^? <6>?DNS?MA5<= M6JT Z95:;<H 
5A6?6A 5J?QT?K<@? >?67?=55?J 5AD<L<J CDJ:78?><7A5<=. 
PJ 6DJK9J7 >?K:DOLA7N 5A6?6 : 6<67J@J 9>8AMDJ5<= :?7DA.
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1. eA>?D5<7N 6<67J@9. 
2. YKADJ5<J M?SK9TA <S 5A6?6A >8?<6T?K<7 AM7?@A7<LJ6:<. 
V8A7:?M8J@J55A= 8AQ?7A «M69T9O» 5J >?M8JBKAJ7 5A6?6.

6 ;4/+%$@2-
6.1 =/+4)$'24 +(2*>(1$ '%(?()-

6.2 ;4/+%$@24 A*)2B-- +4@?(%4

1.

2. XRQ8A7N 967A5?M:9 M8J@J5< 
(@<^AJ7).

+

3. Y67A5?M<7N LA6R. +

4. Y67A5?M<7N @<597R. +

5. XRQ8A7N ?65?M5?H C:8A5. +

=24#4)-(: IJ8JT?K 5A DJ75JJ / S<@5JJ M8J@= 5J 
MR>?D5=J76= AM7?@A7<LJ6:<. 

5 6J:.

5 6J:.

12:

   :45

1.

2. XRQ8A7N Z95:;<O 7AH@J8A 
(@<^AJ7).

+

3. XRQ8A7N (@<^AJ7). +

4. Y67A5?M<7N LA6R KD= M8J@J5< 
>J8M?^? M:DOLJ5<=.

US5ALAJ7: M8J@= M:DOLJ5<= 
?7:DOLJ5?.

+

5. Y67A5?M<7N @<597R KD= M8J-
@J5< >J8M?^? M:DOLJ5<=.

6. Y67A5?M<7N LA6R KD= M8J@J5< 
>J8M?^? ?7:DOLJ5<=.

7. Y67A5?M<7N @<597R KD= M8J-
@J5< >J8M?^? ?7:DOLJ5<=.

5 6J:.

5 6J:.

-- : --



456789:;<= >? @?57AB9 < C:6>D9A7A;<< Wilo-Star-Z 15 TT 169

G
96
6:
<
H

?,./%$6+*

6.3 ;4/+%$@24 *8%4'.()-0 8$ +(?8(%4+*%(

I8JK9>8JBKJ5<J ? 5J6??7MJ767M<< 5A678?J: 
5?8@A7<MA@ DVGW (?7?Q8ABAJ76=, J6D< >8?-
K?DB<7JDN5?67N ?7:DOLJ5<= 5A6?6A >8JMR-
cAJ7 8 LA6?M).

8. I?M7?8<7N cA^< 4 – 7 KD= M8J@J5< M7?8?^? < 
78J7NJ^? M:DOLJ5<= < ?7:DOLJ5<=.

9. XRQ8A7N ?65?M5?H C:8A5. +

AA 2

1.

2. XRQ8A7N Z95:;<O 9>8AMDJ5<= 
>? 7J@>J8A798J (@<^AJ7).

+

3. Y67A5?M<7N 7J@>J8A7989.
b<A>AS?5 7J@>J8A798 ?7 40 K? 
70 °C.

e5ALJ5<J: 9>8AMDJ5<J >? 7J@-
>J8A798J ?7:DOLJ5?. 
PA6?6 8AQ?7AJ7 5JSAM<6<@? ?7 
7J@>J8A798R M D<5<< M?SM8A7A.

+

I8JK9>8JBKJ5<J ? 5J6??7MJ767M<< 5A678?J: 
5?8@A7<MA@ DVGW (?7?Q8ABAJ76=, J6D< 7J@-
>J8A798A 5<BJ 55 °C).

4. X:DOLJ5<J < ?7:DOLJ5<J 7J8-
@<LJ6:?H KJS<5ZJ:;<<.

+

5. XRQ8A7N ?65?M5?H C:8A5. +

5 6J:.

5 6J:.

65 8C

O8

AA 1
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6.4 ;4/+%$@24 )(8%(%9')$@ %4"$+9

7 E(F)-6(/2$( $"/.*H-'4)-(

!A*./+, bD= ?L<67:< 5A89B5?H >?MJ8T5?67< 5A6?6A <6>?DNS?MA7N 
7?DN:? 6DJ^:A 6@?LJ559O 7:A5N QJS @?OW<T 68JK67M.

E,2'), G$>$=+* 5=*G,/'>4

eA@J5A ^?D?M:< KM<^A7JD= ! 678. 166.

8 K484/)9( 64/+-
eA:ASA7N KM<^A7JDN KD= SA@J5R 9 6>J;<AD<67A >? 8J@?579 
6<67J@ M?K?65AQBJ5<=.

1.

2. XRQ8A7N Z95:;<O 7AH@J8A 
(@<^AJ7).

+

3. XRQ8A7N (@<^AJ7) KD= ?7:DOLJ-
5<= Z95:;<< 7AH@J8A.

+

4. XRQ8A7N Z95:;<O 9>8AMDJ5<= 
>? 7J@>J8A798J (@<^AJ7).

+

5. XRQ8A7N KD= ?7:DOLJ5<= 
9>8AMDJ5<= >? 7J@>J8A798J.

6. XRQ8A7N «off» (@<^AJ7) KD= 
?7:DOLJ5<= 7J8@<LJ6:?H 
KJS<5ZJ:;<<.

+

7. XRQ8A7N ?65?M5?H C:8A5. +

5 6J:.

5 6J:.

5 6J:.

O8

C)-?4)-(. P<:?^KA 5J <6>?DNS9H7J KD= ?L<67:< K<6>
DJ= A^8J66<M5RJ B<K:?67<, C7? @?BJ7 >8<MJ67< : >?=MDJ-
5<O ;A8A><5 <D< 6KJDA7N K<6>DJH 5J>8?S8AL5R@.

!/+$%$H)$. I8< KJ@?57ABJ ^?D?M:< KM<^A7JD= <D< 
5A6?6A M?S@?BJ5 MRT?K ^?8=LJH >J8J:AL<MAJ@?H B<K
:?67<, 5AT?K=WJH6= >?K MR6?:<@ KAMDJ5<J@. IJ8JK 
KJ@?57AB?@ 6DJK9J7 KA7N 5A6?69 ?TDAK<7N6=.
IJ8JK KJ@?57AB?@ ^?D?M:< KM<^A7JD= 5J?QT?K<@? 
SA:8R7N SA>?85RJ MJ57<D<. 
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?'*.-%,=)$./*

9 ;(-/8%4')$/+-

;(-/8%4')$/+-, 
8%-#)42-

&%-6-)9 <(%9 8$ */+%4)()-5

PJ 967A5?MDJ5? 7J:9WJJ M8J@=. Y67A5?M<7N 7J:9WJJ M8J@=.
U7:DOLJ5<J CDJ:78?C5J8^<< 5A 
M8J@= Q?DJJ 3 LA6?M.

Y67A5?M<7N 7J:9WJJ M8J@=, >8< 
5J?QT?K<@?67< ?QJ6>JL<7N QJ6>J-
8JQ?H5?J CDJ:78?><7A5<J.

Uc<Q:A CDJ:78?5<:<, 5J<6>8AM-
5?67N @?K9D=.

UQ8A7<7N6= : 6>J;<AD<679 KD= 
SA@J5R ^?D?M:< KM<^A7JD= 
! 678. 166.

PJ<6>8AMJ5 KA7L<: 7J@>J8A798R. UQ8A7<7N6= : 6>J;<AD<679 KD= 
SA@J5R ^?D?M:< KM<^A7JD= 
! 678. 166.

Y67A5?M:A 9>8AMDJ5<= >? 7J@>J-
8A798J 5J 6??7MJ767M9J7 78JQ?
MA5<=@ DVGW.

Y67A5?M<7N 7J@>J8A7989 MRcJ 
55 °C.

X8J@= ?7:DOLJ5<= 5J 6??7MJ76-
7M9J7 78JQ?MA5<=@ DVGW.

Y67A5?M<7N M8J@= ?7:DOLJ5<= 
@J5JJ 8 LA6?M.

PJ7 <5K<:A;<< 
5A K<6>DJJ.

U7:DOLJ5<J CDJ:78?65AQBJ5<=. X?667A5?M<7N CDJ:78?65AQBJ5<J.

PA K<6>DJJ 
?7?Q8ABAO76= 
K?>?D5<7JDN
5RJ 6<@M?DR.

IJ8J:8RMA5<J LA67?7 >8< C:6-
>D9A7A;<< M >8?@RcDJ55RT 
96D?M<=T <D< MQD<S< 8AK<?>J8J
KAOW<T 9678?H67M.

[7A 5J>?DAK:A 5J MD<=J7 5A 8AQ?79 
5A6?6A.

PA6?6 5J SA>96-
:AJ76=.

UQ8RM CDJ:78?><7A5<=, :?8?7:?J 
SA@R:A5<J <D< 5J<6>8AM5?67N 
>8JK?T8A5<7JDJH.

I8?MJ8<7N CDJ:78?><7A5<J 6 
>?@?WNO 6>J;<AD<67A-CDJ:78<:A.

hM7?@A7<LJ6:?J ?7:DOLJ5<J >? 
7AH@J89.

I8?MJ8<7N 5A678?H:9 Z95:;<< 
7AH@J8A ! 678. 168.

bM<^A7JDN SAQD?:<8?MA5 (5A>8<-
@J8, M 8JS9DN7A7J >?>AKA5<= 
?7D?BJ5<H <S M?K=5?^? :?5798A).

XRSMA7N 6>J;<AD<67A KD= KJ@?5-
7ABA 5A6?6A ! 678. 166.
X?667A5?M<7N M?S@?B5?67N >J8J-
@JWJ5<= 8AQ?LJ^? :?DJ6A, >?M?8A-
L<MA= J^? < MR@RMA= SA^8=S5J5<=.

j9@ >8< C:6>D9
A7A;<< 5A6?6A.

bM<^A7JDN Q9:69J7 (5A>8<@J8, M 
8JS9DN7A7J >?>AKA5<= ?7D?BJ
5<H <S M?K=5?^? :?5798A).
]9T?H T?K, 5JK?67A7?L5? M?KR. I8?MJ8<7N SA>?859O A8@A7989 — 

?5A K?DB5A QR7N >?D5?67NO 
?7:8R7A.

00:00

E 36

E 38

AA 1

AA 2

=24#4)-(. f6D< 9678A5<7N 5J<6>8AM5?67N 5J 9KAJ76=, 
?Q8A7<7J6N : 6>J;<AD<679 >? ?Q6D9B<MA5<O 6<67J@ M?K?
65AQBJ5<=.


