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Lenze makes many
things easy for you.

With our motivated and committed approach, we work
together with you to create the best possible solution
and set your ideas in motion - whether you are looking
to optimise an existing machine or develop a new one.
We always strive to make things easy and seek perfec-
tion therein. This is anchored in our thinking, in our
services and in every detail of our products. It's as easy

as that!

1

Developing ideas

Are you looking to build the best machine
possible and already have some initial ideas?
Then get these down on paper together with
us, starting with small innovative details and
stretching all the way to completely new
machines. Working together, we will develop
an intelligent and sustainable concept that
is perfectly aligned with your specific require-
ments.
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Manufacturing machines

Functional diversity in perfect harmony: as
one of the few full-range providers in the
market, we can provide you with precisely
those products that you actually need for any
machine task — no more and no less. Our L-
force product portfolio, a consistent platform
for implementing drive and automation
tasks, is invaluable in this regard.
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Drafting concepts

We see welcome challenges in your machine
tasks, supporting you with our comprehens-
ive expertise and providing valuable impetus
for your innovations. We take a holistic view
of the individual motion and control func-
tions here and draw up consistent, end-to-
end drive and automation solutions for you
- keeping everything as easy as possible and
as extensive as necessary.
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Ensuring productivity

Productivity, reliability and new performance
peaks on a daily basis — these are our key
success factors for your machine. After deliv-
ery, we offer you cleverly devised service
concepts to ensure continued safe operation.
The primary focus here is on technical sup-
port, based on the excellent application ex-
pertise of our highly-skilled and knowledge-
able after-sales team.

3

Implementing solutions

Our easy formula for satisfied customers is
to establish an active partnership with fast
decision-making processes and an individu-
ally tailored offer. We have been using this
simple principle to meet the ever more spe-
cialised customer requirements in the field
of mechanical engineering for many years.



A matter of prin-
ciple:

the right products
for every application.

Lenze's extensive L-force product portfolio follows a
very simple principle. The functions of our finely scaled product range fo,
products are assigned to the three lines Base-Line, State- your machine tagy
Line or High-Line.
_ N

But what does this mean for you? It allows you to TN

quickly recognise which products represent the best e

solution for your own specific requirements. L A ~

Powerful products with a major impact: ,f ,-""‘

» Easy handling - s/ 5/ElnlifE

« High quality and durability 3|k g [Eals
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* Reliable technologies in tune with the latest develop- Eo§ 28 3
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ments

Lenze products undergo the most stringent testing in

our own laboratory. This allows us to ensure that you

will receive consistently high quality and a long service —

life. In addition to this, five logistics centres ensure that Tt
the Lenze products you select are available for quick

delivery anywhere across the globe. It's as easy as that!
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Controls

Cabinet
Controller
1/0 System 1000 Controller 3200 C
w—.
_ EtherCAT. ™
L ‘_-_-_‘_‘_'_‘—‘—-—-_
_
Panel = - ¥
Controller ;
Human Machine Interface Controller p500
EL100 with visualisation software
with visualisation software VisiWinNet®
VisiWinNet®
Engineering Tools
Navigator
All Lenze engineering tools at a glance
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L-force product portfolio

Servo-Inverter i700 Servo Drives ECS Inverter Drives 8400 Servo Drives 9400 HighlLine
Topline

Inverter Drives 8400
HighLine

State-Line

decentralised decentralised

Inverter Drives 8400 Inverter Drives 8400 protec Inverter Drives 8400 motec Inverter Drives SMV
Stateline P65

I
Inverter Drives SMV IP31

Inverter Drives smd Inverter Drives 8400 Base-Line
Baseline




L-force product portfolio

Motors

High-Line

1

MOQA asynchronous SDSGS synchronous servo MDXKS synchronous servo Synchronous servo motors MCS
servo motors motors motors
1

1
Asynchronous servo motors
MCA

State-Line

SDSGA

MF three-phase AC motors MH three-phase AC motors

1
MD three-phase
AC motors

Base-Line

Basic MD/MH three-phase
AC motors



L-force product portfolio

Gearboxes

Planetary gearboxes
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Shaft-mounted helical
gearbo;fes

State-Line

Helical-bevel gearboxes Helical gearboxes

Helical-worm gearboxes
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Base-Line

Worm gearboxes
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J + KHOLFDOJHDUHG PRWRUYV

&RQWHQWYV

*HQHUDO LQIRUPDWLRQ /LVWRIDEEUHYLDWLRQV
3URGXFW LQIRUPDWLRQ
(TXLSPHQW
7KHJHDUER[NLW
LPHQVLRQLQJ

7HFKQLFDO GDWD 6HOHFWLRQ WDEOHV QRWHV
6HOHFWLRQ WDEOHYV
‘LPHQVLRQV QRWHV
"‘LPHQVLRQV
THLIKWV
6XUIDFHDQG FRUURVLRQ SURWHFWLRQ




J + KHOLFDOJHDUHG PRWRUYV

&RQWHQWYV
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J + KHOLFDOJHDUHG PRWRUYV

*HQHUDO LQIRUPDWLRQ

SURGXFWLQIRUPDWLRQ

,QFRPELQDWLRQ ZLWK WKUHH SKDVH $& PRWRUVLR®V KHOLFDO JHDUER[HV
IRUPDFRPSDFWDQG SRZHUIXO GULYH XQLW 1XPHURXVRSWLRQV DW WKH
LQSXWDQG RXWSXWHQG SURYLGHIRU WKH GULWQHHWHREB HQPD RWL JBHGC WRWHEMWRURYLGHV IRUDQ

\RXUDSSOLFDWLRQ DSWDWLRQ
} 6BWDQGDUGLVHG VKDIWDQG IODQJHGLPHQVLRQYV

7TKHUREXVWKHOLFDO JHDUER[HV IHDWXUH KLUEWHUPLWYREROH UDGLDO IRUFHV
FORVHO\VWHSSHGUDWLRVDQGDORZEDFNODVK 7KH\DUHDYDLODEOHLQ SROH } +LIKHIILF
DQG SROHGHVLIJQZLWKDWRUTXHXSWR } LRWRKGHRYD QWRRIRVIKRWRU P UDWHG WRUTXH

L

7KHSURGXFW QDPH

*HDUER[W\SH 3URGXFW UDQUH '"HVLJIQ 5DWHG WRUTXH 31P@ 3URGXFW
J +

+HOLFDO JHDUER][J +
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J + KHOLFDOJHDUHG PRWRUYV

*HQHUDO LQIRUPDWLRQ

(TXLSPHQW

2YHUYLHZ

TKHHTXLSPHQWLQFOXGHVDOOWKHRSWLRQVDYDLODEOHDV VWDQGDUGDQGDOO
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J + KHOLFDO

*HQHUDO LQIRUPDWLRQ

7TKHJIJHDUER[NLW

*HDUHG PRWRU

JHDUHG PRWRUYV

BURGXFW
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J + KHOLFDOJHDUHG PRWRUYV

*HQHUDO LQIRUPDWLRQ

7TKHJIJHDUER[NLW
ORXQWLQJSRVLWLRQV

c ORXQWLQJSRVLWLRQ $WR) DQGSRVLWLRQRIV\VWHP EORFNV WR

7HUPLQDO ER]
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J + KHOLFDOJHDUHG PRWRUYV

*HQHUDO LQIRUPDWLRQ

7TKHJIJHDUER[NLW

ORWRUGHWDLOV

BURGXFW

06(0$BB

(QFORVXUH
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&RQQHFWLRQ W\SH

7JHUPLQDO ER]
48,8&.21 FRQQHFWRU

6SULQJ DSSOLHG EUDNH
5DWHG WRUTXH >1P @
%UDNH GHVLJQ

2SWLRQV

6WDQGDUG
/RQJI/LIH

ODQXDOUHOHDVHOHYHU

&RROLQJ

,QWHJUDO IDQ

JXUWKHU RSWLRQV

SURWHFWLRQFRYHU
%UDNHUHVLVWRU

c )XUWKHULQIRUPDWLRQDQGLQVWDOODWLRQIHDVLELOLWLHVFDQEHIRXQGLQ

WKHORWRUV FKDSWHU
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J + KHOLFDOJHDUHG PRWRUYV

*HQHUDO LQIRUPDWLRQ

7TKHJIJHDUER[NLW

ORWRUGHWDLOV

Terminal box QUICKON-connector

Without built-on accessories With spring-applied brake
With or without manual release lever

With protection cover
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J + KHOLFDOJHDUHG PRWRUYV

*HQHUDO LQIRUPDWLRQ

7TKHJIJHDUER[NLW

*HDUER[ GHWDLOV

BURGXFW

'"ULYHQ VKDIW

6ROLG VKDIW ZLWKRXW NH\ZD\ [
>PP@

6ROLG VKDIW ZLWK IHDWKHUNH\ [
>PP@ [

"HVLJQ
*DVNHW
%HDULQJ 6WDQGDUG

YLWWLQJJUHDVH

6WDQGDUG
VWDLQOHVV VWHHO

6WDQGDUG
)30 9LWRQ

6WDQGDUG
5HLQIRUFHG
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(QFORVHG

+RXVLQJ

+RXVLQJYHUVLRQ LWKIRRW
LWKRXW IRRW

ZLWK FHQWHULQJ
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/IXEULFDQW
7\SH

2LO OHYHOLQVSHFWLRQ
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'LWKLQVSHFWLRQ
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%DFNODVK
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¢ )XUWKHULQIRUPDWLRQDQGLQVWDOODWLRQIHDVLELOLWLHVFDQEHIRXQGLQ

WKH*HDUER[HV FKDSWHU
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J + KHOLFDOJHDUHG PRWRUYV

*HQHUDO LQIRUPDWLRQ

7TKHJIJHDUER[NLW

*HDUER[GHWDLOV

Foot mounting Foot mounting Foot mounting
With centering Flange with through holes

With centering Flange with through holes
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J + KHOLFDOJHDUHG PRWRUYV

*HQHUDO LQIRUPDWLRQ

'LPHQVLRQLQJ
*HQHUDO LQIRUPDWLRQ DERXW WKH GDWD SURYLGHG LQ WKLV FDWDORJXH

3RZHUV WRUTXHVDQGVSHHGV
7KHSRZHUV WRUTXHVDQGVSHHGV VSHFLILHGLQWKLVFDWDORJXHDUHURXQ
GHG YDOXHVDQGDUH YDOLG XQGHU WKHIROORZLQJFRQGLWLRQV
2SHUDWLQJWLPH GD\ K 27
'XW\FODVV,IRUXSWR VZLWFKLQJRSHUDWLRQV K
ORXQWLQJSRVLWLRQVDQG GHVLJQVLQ WKLV FDWDORJXH
6WDQGDUG OXEULFDQW
Hpeg P&IRUJHDUER[HV
Tope P&IRUPRWRUV LQDFFRUGDQFH ZLWK (1
} 6LWHDOWLWXGH PDPVO
7KHVHOHFWLRQ WDEOHV SURYLGH WKH SHUPLVVLEOHPHFKDQLFDO SRZHUV
DQG WRUTXHV
} 7TKHUDWHG SRZHU VSHFLILHG IRUPRWRUVDQG JHDUHG PRWRUV DSSOLHV
WR RSHUDWLQJPRGH6 LQDFFRUGDQFHZLWK (1
8QGHU GLIIHUHQW RSHUDWLQJFRQGLWLRQV WKHYDOXHV REWDLQHG PD\ YDU\
IURP WKRVH OLVWHG KHUH
,QWKHFDVHRIH[WUHPHRSHUDWLQJFRQGLWLRQV SOHDVHFRQVXOW\RXU
/HQ]H VDOHV RIILFH
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J + KHOLFDOJHDUHG PRWRUYV

*HQHUDO LQIRUPDWLRQ

'LPHQVLRQLQJ
"HLIKWYV

7KH YDOXHVJLYHQLQ WKHWDEOHV FRQVLG HKW KH VBGIE RVZLYGIYIHOXHERF PRERLRXQG IRU

FRPELQDWLRQ } *HDUHG PRWRUV ZLWKRXW EXLOW RQDFFHVVRUL

} *HDUER[ZLWKVROLG VKDIW ZLWKRXW IRRW D QIGO0 6W & UH LHIFIDKG P R WRXFULHFFKQLFDO GDWD

DQWDPRXQW IRUPRXQWLQJSRVLWLRQS$ } *HDUER[RSWLRQV

} ORWRUZLWKRXW EXLOW RQDFFHVVRULHV ZERWESWWUY JUHDUBRIHY 7THFKQLFDO GDWD DQG DFF
} ORWRURSWLRQV 6SULQJ DSSOLHG EUDNH IHHGE

JRUYHUVLRQV GHYLDWLQJIURP WKLV DGGLWKRQ G DKHH 0 KOW\G KLFH WRVEHGFRQW UL IXJDO PDVV

VLGHUHG 1&KDSWHU ORWRUV $FFHVVRULHV

ORPHQWV RILQHUWLD

7TKHIJLYHQ PRPHQWV RILQHUWLD RI WKH JHD UKER UHNISHPAWR WH ¥ BBQUXHW VEKQ B¥H IRXQG IRU
7TKHLQIOXHQFH RI MKWHEHHMQLRRQVLGHUHG LQ WKH GDWD } *HDUER[HV
'&KDSWHU *HDUER[ 7THFKQLFDO GDWD
KHQWKHWRWDO PRPHQWRILQHUWLD RIWKHORWRHG ZERWRRXW ERDCGWOPQWHKFHVVRULHYV
WKHYDOXHV RIWKHJIJHDUER[] PRWRUDQG DFFHVWIRSM.HY KIRWHRUR EHHBEQGHFED O GDWD 5DWHG GD!
} ORWRURSWLRQV 6SULQJ DSSOLHG EUDNH IHHGE
KDQGZKHHODQGLQFUHDVHG FHQWULIXJDO PDVV
1&¢KDSWHU ORWRUV $FFHVVRULHV
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*HQHUDO LQIRUPDWLRQ
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J + KHOLFDOJHDUHG PRWRUYV

THFKQLFDO GDWD

6HOHFWLRQ WDEOHV QRWHYV
1RWHV RQ WKHVHOHFWLRQ WDEOHV ZLWK SROHPRWRUYV
7KHVHOHFWLRQ WDEOHV VKRZWKHDYDLODEOHFRPELQDWLRQV RIJHDUER]

W\SH QXPEHURIVWDJHY UDWLRDQGPRWRU 7KH\DUHXVHGRQO\WRSURYLGH

EDVLFRULHQWDWLRQ
7TKHIROORZLQJOHIJHQGLQGLFDWHVY WKHVWUXFWXUHRIWKHVHOHFWLRQ WDEOHYV
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J + KHOLFDOJHDUHG PRWRUYV

THFKQLFDO GDWD

6HOHFWLRQ WDEOHYV

Opp; 1P

VWDJHJHDUER]

ODLQVRSHUDWLRQ
oLQ $EWULHEVGUHKQDKGEWULHEVGLHK]DWWDUWLQJWRJTXE

SURGXFW
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J + KHOLFDOJHDUHG PRWRUYV

THFKQLFDO GDWD

6HOHFWLRQ WDEOHYV

Opp; 1P

VWDJHJHDUER]

O0DLQVRSHUDWLRQ SURGXFW
0LQ SEWULHEVGUHKIDKGEWULHEVGUHKID®DUWLQJI WRYTXH .
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J + KHOLFDOJHDUHG PRWRUYV

THFKQLFDO GDWD

6HOHFWLRQ WDEOHYV

Oppy 1P

VWDJHJHDUER]

ODLQVRSHUDWLRQ
OLQ $EWULHEVGUHKIDKGEWULHEVGUHK]|DK&DUWLQJ WR U T XH

SURGXFW

Q 0 Q 0 0 0
>U PLQ@ >1P@ | >UPLQ@ >1P@ ~iP@ ~iP@ 3 06(0BB
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J + KHOLFDOJHDUHG PRWRUYV

THFKQLFDO GDWD

6HOHFWLRQ WDEOHYV

Opp; 1P

VWDJHJHDUER]

ODLQVRSHUDWLRQ

3URGXFW
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THFKQLFDO GDWD

6HOHFWLRQ WDEOHYV

Opp; 1P
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J + KHOLFDOJHDUHG PRWRUYV

THFKQLFDO GDWD

6HOHFWLRQ WDEOHYV

Opp; 1P

VWDJHJHDUER]

ODLQVRSHUDWLRQ

3URGXFW
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J + KHOLFDOJHDUHG PRWRUYV

THFKQLFDO GDWD

'LPHQVLRQV QRWHYV

1RWHV RQ WKH GLPHQVLRQV

7KHIROORZLQJNH\H[SODLQVWKH OD\RXWRIWKHGLPHQVLRQ VKHHWYV
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J + KHOLFDOJHDUHG PRWRUYV

THFKQLFDO GDWD

'LPHQVLRQV
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*HQHUDO LQIRUPDWLRQ - -

(TXLSPHQW

2YHUYLHZ

TKHHTXLSPHQWLQFOXGHVDOOWKHRSWLRQVDYDLODEOHDV VWDQGDUGDQGDOO
WKHEXLOW RQDFFHVVRULHV RIWKH SURGXFW

9 HQB*%



J

+ KHOLFDO JHDUER]

*HQHUDO LQIRUPDWLRQ

7TKHJIJHDUER[NLW

*HDUER[ GHWDLOV

BURGXFW

'ULYHQ VKDIW
6ROLG VKDIW ZLWKRXW NH\ZD\ [

>PP@

6ROLG VKDIW ZLWK IHDWKHUNH\ [
>PP@ [

'"HVLJQ

*DVNHW

%HDULQJ 6WDQGDUG

YLWWLQJJUHDVH

6WDQGDUG
VWDLQOHVV VWHHO

6WDQGDUG
)30 9LWRQ

6WDQGDUG
5HLQIRUFHG

1RWHQFORVHG
(QFORVHG

+RXVLQJ

+RXVLQJYHUVLRQ

‘LWK IRRW
'LWKRXW IRRW
ZLWK FHQWHULQJ

LWKIRRW
'LWKIRRWDQG FHQWHULQJ
LWKRXWIRRWZLWKFHQWHULQJ

2XWSXWIODQJH
IODQJH GLDPHWHU >PP@

/IXEULFDQW

7\SH

&/3 +&

2LO OHYHOLQVSHFWLRQ

%UHDWKHU HOHPHQW

LWKRXW

&/3

&/13 +&

&/3 +&

86'$ +
LWKRXWLQVSHFWLRQ
LWKLQVSHFWLRQ

LWKRXW
BWDQGDUG PRXQWLQJ SRVL
&RPELQHG PRXQWLQJSRVLWL

WLRQ ORX
RQ ORRVH

%DFNODVK
%DFNODVK

6WDQGDUG

C

JIXUWKHULQIRUPDWLRQDQG

WKH*HDUER[HV FKDSWHU

LQVWDOODWLRQIHDVLELOLWLHVFDQEHIRXQGLQ

9 HQB*%



J + KHOLFDO JHDUER]

*HQHUDO LQIRUPDWLRQ

7TKHJIJHDUER[NLW

*HDUER[GHWDLOV

Foot mounting Foot mounting Foot mounting
With centering Flange with through holes

With centering Flange with through holes

9 HQB*%



J + KHOLFDO JHDUER]

*HQHUDO LQIRUPDWLRQ

)XQFWLRQVDQG IHDWXUHYV

3URGXFW
J o+ J o+ J o+ J o+ J o+ J o+
+RXVLQJ
'"HVLJQ &XERLG
ODWHULDO $OXPLQLXP
6ROLG VKDIW
"HVLJQ ZLWK NH\ZD\ WR ZLWK NH\ZD\WR ', 1
1 :LWKRXW NH\ZD\
7ROHUDQFH 6KDIW GLBP HPWHN
6KDIWGLDPHWHU! PP P
ODWHULDO 7HPSHUHG VWHHO &

1LURVWD; &U

7TRRWKHG SDUW

"HVLJQ *URXQG WRRWK IODQNV
2SWLPLVHG WRRWK IODQN JHRPHWU\
ODWHULDO &DVH KDUGHQHG VWHHO
6KDIW KXE MRLQW
YRUFH ILW

6KDIW VHDOLQJULQJV
'"HVLJIQ 'LWK GXVW OLS
ODWHULDO 1% )3
%HDULQJ
"HVLJQ %»DOO EHDULQJ WDSHUHG UROOHUEHDULQJGHSHQGLQJRQ VI
6FKPLHUVWRIIH

6WDQGDUG OLQHUDO RLO

2SWLRQDO B6\QWKHWLFRLO
AXDQWLWLHV &RUUHVSRQGLQJWRPRXQWLQJSRVLWLRQ VHH QDPHSODV

OHFKDQLFDOHIILFLHQF\
VWDJH JHD@EER[HV >

VWDJH JHDE®R[HV >

'LUHFWLRQ RIURWDWLRQ

VWDJH JHDUER] VWDJH JHDUER][

9 HQB*%



J + KHOLFDO JHDUER] 6@*’“"
*HQHUDO LQIRUPDWLRQ £ -

IXEULFDQWYV

/HQIHJHDUER[HVDQGJHDUHG PRWRUVDUHUHDG\IRURSHUDWLRQRQGHOLY
HU\DQGDUHILOOHG ZLWK OXEULFDQWV VSHFLILFWRERWKWKHGULYHDQG WKH
GHVLIJQ 7TKHPRXQWLQJSRVLWLRQDQGGHVLIQVSHFLILHGLQWKHRUGHUDUH
NH\IDFWRUV LQ FKRRVLQJWKH YROXPHRIOXEULFDQW

7TKHOXEULFDQWV OLVWHGLQ WKHOXEULFDQW WDEOHDUHDSSURYHGIRU XVHLQ
/HQJH GULYHV

/IXEULFDQW WDEOH

ORGH
&/3 &I13 +& &/3+&
86'S$ +
$PELHQW WHPSHUDWXUH >b&@ q q
6SHFLILFDWLRQ OLQHUDOEDVHG RLO ZBWXMKGGMIWLEBVYHG RLO VIQWKHWLF K\GURFDUERQ
&KDQJLQJLQWHUYDO RSHUDWLQJKRXUV RSHUDWLQJKRXUV RSHUDWLQJKRXUV
QRWODWHUWKDQ DIWGIRWG®G DWH U-VD K QRDL OVeIRWE D W H UMD K QALY HU WK UH
WHPSHUDWXUH WR WHPSHUDWXUH WR WHHRPSHUDWXUH R Pp&
YXFKV YXFKV5HQROLQ YXFKV5HQROLQ EUHPHU OHJXLUO
&3 8QLV\Q &/3 &DVVLGD)OXLG */
.OEEHU .OEEHURLO .OEEHUV\QWK .OEEHURLO
*(0 1 *(0 1 8+ 1
6KHOO 6KHOO 2PDOD 6KHOO 2PDOD
6 * 6 *;+'

¢ 30HDVHFRQWDFW\RXU/HQ]JHVDOHV RIILFHLI\RXDUHRSHUDWLQJDW
DPELHQW WHPSHUDWXUHV LQDUHDV XS WR P& E]Z 'RUXS WR
P&

6KDIWVHDOLQJULQJV

2QWKHRXWSXWVLGH WKHJHDUER[HVKDYH 1%5VKDIWVHDOLQJULQJV DV
VWDQGDUGFRPSRQHQWYV $WKLIJKVSHHGVRIURWDWLRQDQGZKHQWKHUHDUH
XQIDYRXUDEOHDPELHQWFRQGLWLRQV VXFKDV KLIJIKWHPHUDWXUH UHGXFHG
DLUFLUFXODWLRQHWF /HQJHUHFRPPHQGV WKH XVHRIVKDIWVHDOLQJULQJV
PDGHRI9LWRQ

30HDVHEHDU WKLV LQPLQGZKHQRUGHULQJ

9 HQB*%



J + KHOLFDO JHDUER] sl |
*HQHUDO LQIRUPDWLRQ - -

9HQWLODWLRQ

1RQ YHQWLODWHG JHDUER[HV

1RYHQWLODWLRQPHDVXUHV DUHUHTXLUHG ZLWK WKH JHDUER[HVJ  +
WR +

+RZHYHU ZKHQ XVLQJWKHJ + JHDUER[DWLQSXWVSHHGYV

! USP ZHUHFRPPHQGLQFRUSRUDWLQJYHQWLODWLRQ IRUWKH
PRXQWLQJSRVLWLRQV % & 'DQG (

I9HQWLODWHG JHDUERI[HYV

*HDUER[HVJ + WR+ DUHJHQHUDOO\VXSSOLHG ZLWKEUHDWKHU
HOHPHQWYV

*HDUER[HVLQ FRPELQHG PRXQWLQJSRVLWLRQ

7RUHGXFH WKH QXPEHURIGLIIHUHQW YHUVLRQV WKHJHDUER[HV FDQ DOVR
EHRUGHUHG ZLWK FRPELQHG PRXQWLQJ SRVLWLRQV

'"HSHQGLQJRQ WKHJHDUER[LQ TXHVWLRQ WKHIROORZLQJFRPELQDWLRQV
DUHDYDLODEOH

}J + LQFRPELQHGPRXQWLQJSRVLWLRQ $%&'()

} I3+ + LQFRPELQHGPRXQWLQJSRVLWLRQ $()
7KHEUHDWKHU HOHPHQWYV DUH VXSSOLHG ORRVH

9 HQB*%



J + KHOLFDO JHDUER] lﬁygﬁkﬂ
*HQHUDO LQIRUPDWLRQ - -

9HQWLODWLRQ
3RVLWLRQRIYHQWLODWLRQ VHDOLQJHOHPHQWVDQGRLOOHYHOFKHFN

c $ PBRXQWLQJSRVLWLRQ

ddo ko
| i
T RP
1 &

@@ \\M

|
" &

©
HHSZO; H450
% Filling %@ Drain
m&;\ Ventilation H Check
©

9 HQB*%



J + KHOLFDO JHDUER] ﬁgr"”&
*HQHUDO LQIRUPDWLRQ ﬂ -

9 HQB*%



J + KHOLFDO JHDUER] ag \
THFKQLFDO GDWD ‘1‘{: >
BHUPLVVLEOHUDGLDODQGD[LDOIRUFHV DW RXWSXW

SHUPLVVLEOHUDGLDO IRUFH B3HUPLVVLEOHD[LDOIRUFH

,JWKHUHLVQRUDGLDO IRUFH WKHPD[LPXP SHUPL\

) zd )
upc sHlizd Jube PD| RIWKHWDEQh¥RBOXH )

c I D_,D@Q@r&é SOHDVHFRQWDFW\RXU/HQ]JHVDOHV RIILFH

$SSOLFDWLRQ RIIRUFHYV

$GGLWLRQDO @ BWRIOW SYRW VKD IW

1.4

I~
1.2

\\
1 ——
2 ——
\\
0 L
—

0.6
0.

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

x/1
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J + KHOLFDO JHDUER] sl |
7HFKQLFDO GDWD - -

SHUPLVVLEOHUDGLDODQGD[LDOIRUFHVY DW RXWSXW

7KHYDOXHVJILYHQLQWKHWDEOHUHIHUWR W®& if BM B W H®& M KDU W GI\g & SRHULHADLSBICARFQ GLWLRQV FR
DWLRQ SRLQWDQGDUHPLQLPXP YDOXHV FDOFX®BMWWGE DO FRUGMWIHGV B OHKDIVARFRQWDFW /HQ]H
XQIDYRXUDEOHFRQGLWLRQV IRUFHDSSOLFDWLRQDQJOH PRXQWLQJSRVLWLRQ
GLUHFWLRQRIURWDWLRQ 7KHYDOXHVZHUHFDOFXODWHGIRUWKHPRWRU JHDU
ER[FRPELQDWLRQ ZLWK D ORDG FDSDFLW\RIF DQGDQLQSXWVSHHG

RI UsP

c ,IWKHWRUTXHLVWUDQVPLWWHGYLDWKHIODQJHIDFH PD] RI WKH
UDGLDOyRIUEYH SHUPLVVLEOH

SURGXFW Q>U PLQ@

OD[ UDGLDO IRUFH 6ROLG VKDIW

JUDG PD[JUDG PD[ )JUDG PD[ JUDG PD[ JUDG PD[ JUDG PD[ JUDG PD[ )UDG PD[ JUDG PD[ JUDG PD|[
>1@ >1@ >1@ >1@ >1@ >1@ >1@ >1@ >1@ >1@

(S S S
+ o+ + o+ o+

OD[ UDGLDO IRUFH 6ROLG VKDIW UHLQIRUFHG EHDULQJV

JUDG PD[JUDG PD[ )UDG PD[ JUDG PD[ JUDG PD[ JUDG PD[ JUDG PD[ )UDG PD[ JUDG PD[ JUDG PD|
>1@ >1@ >1@ >1@ >1@ >1@ >1@ >1@ >1@ >1@

[SFR SR SFE N P &)
+ |+ |+ |+ |+
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J + KHOLFDO JHDUER] sl |

THFKQLFDO GDWD

ORPHOQWV RILQHUWLD

7KHPRPHQWVRILQHUWLD UHODWH WR WKH GULYH VKDIWRIWKHJHDUER]
7TKHWRWDOPRPHQWRILQHUWLDLVFDOFXODWHGE\DGGLQJWKHYDOXHV RI

WKHJHDUER[ PRWRUDQGDFFHVVRULHYV

C
C

VWDJHJHDUER]

BURGXF 5DWLR ORPHQWRILQHUWLD3URGXFW 5DWLR ORPHQW RILQHUWLD
L - L -
>NJFPm@ >NJFPm@
J +
J +
3+ I
J +
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J + KHOLFDO JHDUER]

THFKQLFDO GDWD

ORPHOQWV RILQHUWLD

VWDJH JHDUER]

BURGXF

5DWLR
L

ORPHQW RILQ

>NJFPm@

HUY

WLD3URGXF

NV

5DWLR

ORPHQW RILQ

>NIJFPmM@

9 HQB*%
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J + KHOLFDO JHDUER] ﬁgﬁ‘r’“’
7THFKQLFDO GDWD - -

ORPHOQWV RILQHUWLD

VWDJH JHDUER]

BURGXF 5DWLR ORPHQWRILQHUWLD3URGXFW 5DWLR ORPHQW RILQHUWLD
L = L
>NJFPm@ >NJFPm@
J + J "
J +
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J + KHOLFDO JHDUER] ﬁ-@ \
7HFKQLFDO GDWD ﬂ L

$GGLWLRQDO ZHLJKWV IRUJHDUER[HV

SURGXFW
J o+ J o+ J o+ J o+ J o+ J o+

0DVV

YRRW P>NJ@

YODQJH P>NJ@
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ORWRUYV

/HQ]JH 6 PDUW (
P

DQG 1P







/[HQJH6PDUW ORWRUP

&RQWHQWYV

*HQHUDO LQIRUPDWLRQ /LVWRIDEEUHYLDWLRQV
3URGXFW NH\
B3URGXFWLQIRUPDWLRQ
(TXLSPHQW
(DV\VHWWLQJ
6PRRWK VRIWVWDUWV DQG VWRSYV
' QVWDOODWLRQ WRSRORJLHV
YXQFWLRQVDQG IHDWXUHV

7HFKQLFDO GDWD 6WDQGDUGVDQG RSHUDWLQJFRQGLWLRQV
5DWHG GDWD
3HUPLVVLEOHUDGLDODQG D[LDO IRUFHV
"‘LPHQVLRQV
6XUIDFHDQG FRUURVLRQ SURWHFWLRQ

$FFHVVRULHV ORWRUFRQQHFWLRQ
&RQQHFWLRQV YLD SOXJFRQQHFWRUV
&RQQHFWLRQV YLD FDEOHJODQGYV
6SULQJ DSSOLHG EUDNH
%UDNHUHVLVWRUYV
1)& DGDSWHU
1IXWVIRU 48,&.21 FRQQHFWLRQ
(DVA\VHWWLQJ




/[HQJH6PDUW ORWRUP

*HQHUDO LQIRUPDWLRQ

ILVWRIDEEUHYLDWLRQV

a > @ (ITLFLHQF\ 8pp[ >90@ 0D[ PDLQV YROWDJH

a > @ (IILFLHQF\ 8pLo >9@ OLQ PDLQV YROWDJH

a > @ (IILFLHQF\ 8, A >9@ 5DWHG YROWDJH

FRV 3RZHU IDFWRU 8, < >9@ 5DWHG YROWDJH

1 >$@ 5DWHG FXUUHQW

oDl >$@ 0D[ FXUUHQW FRQVXPSWLRQ

- SNJFPM@RPHQW RILQHUWLD

P >SNJ@ O0DVV

0p >1P@ 6WDUWLQJWRUTXH

0g >1P@ 6WDOOLQJWRUTXH

Opp[ >1P@ OD[ WRUTXH

0, >1P@ 5DWHG WRUTXH

Q >U PLQ@®DWHG VSHHG

3 >N:@ 5DWHGSRZHU

3p] >N:@ OD[ SRZHULQSXW

& ( &RPPXQDXW (XURS HQQH

&6$ &DQDGLDQ 6WDQGDUGY $VVRFLDWLRQ

T "HXWVFKHV ,QVWLWXW IEU 1RUPXQJH 9

(0& (OHFWURPDJQHWLF FRPSDWLELQLW\

(1 (XURSHDQ VWDQGDUG

(& ,QWHUQDWLRQDO (OHFWURWHFK|QLFDO &RPPLVVLRQ

.0 ,QWHUQDWLRQDO ORXQWLQJ &RG|H

.3 ,QWHUQDWLRQDO 3URWHFWLRQ &RGH

1(0% 1DWLRQDO (OHFWULFDO ODQXIDAWXUHUV $VVRFLDWLRQ

8/ 8QGHUZULWHUV /DERUDWRU\/LVWHG 3URGXFW

85 8QGHUZULWHUV /DERUDWRU\5HFRJQL]HG 3URGXFW

9" ( 9HUEDQG GHXWVFKHU (OHNWURWHFKQLNHU $VVRFLDWLRQ RI
*HUPDQ (OHFWULFDO (QJLQHHUYV

&&& &KLQD &RPSXOVRU\&HUWLILFDW|H

*267 &HUWLILFDWH IRUSXVVLDQ)HGHUDWLRQ

F85XV &RPELQHG FHUWLILFDWLRQ PDUNV RI8/IRUWKH 86$DQG
&DQDGD

8NUG(35%HUWLILFDWH IRUSNUDLQH

9 HQB*%



/[HQJH6PDUW ORWRUP

*HQHUDO LQIRUPDWLRQ

BURGXFW NH\

DEEED T O E T

9 HQB*%



/[HQJH6PDUW ORWRUP

*HQHUDO LQIRUPDWLRQ

SURGXFWLQIRUPDWLRQ

1HZIUHHGRPLQ PRWLRQ IRUHQJLQHHUYV
7KH/HQ]HB6PDUWORWRUUHGXFHVWKHQXPEHURIGLIITHUHQW GULYHYHU
E\ XS WR 'LWKRXW FRQWDFWRURUVWDUWHU IL[HGVSHHGV FDQE

HIILFLHQF\UHTXLUHPHQWV DQGFDQEHRSHUDWHG YHU\ F RQS
DVPDUWSKRQH S
+LIKOLIKWYV —~
} JUHHO\DGMXVWDEOH VSHHG UHGXFHV WKH QXPEHUW
} .QWHJUDWHG VRIW VWDUW IXQFWLRQDOLW\ 1
}/HVVZLULQJWKDQNVWRHOHFWURQLFFRQWDFWRUDQWBUSUR - RQ
IXQFWLRQ
} (IFHSWLRQDO HQHUJ\HIILFLHQF\
} &DQEHRSHUDWHG ZLWKDQ 1)& FDSDEOHVPDUWSKRQHXVLQJWKH/HQ]H
DSS |
} 2SWLRQDO EUDNHFRQWURO IRUORZ ZHDU EUDNH FRQWURQ  KHOLFDOJHDUER[ZLWK/HQJH 6PDU

S5HGXFLQJWKHQXPEHURIGLIITHUHQW GULYHYHUVLRQV ZLWKHDVH

,QWKHSDVW GLITHUHQWRXWSXWVSHHGY HJ IRUYDULRXVFRQYH\RUVSHHGYV
ZHUHDFKLHYHG WKURXJK XVHRIGLIITIHUHQW JHDUER[UDWLRV RU LQWKHFDVH
RIH[WUHPHGLIIHUHQFHY YLD WKHQXPEHURISROHSDLUVLQWKHPRWRUYV
7TKLVOHGWRDODUJHQXPEHURIGLIIHUHQW PRWRUV EHLQJUHTXLUHG
7KH/HQ]JH6PDUWORWRU KDV FRPSOHWHO\FKDQJHG WKLV 7KDQNV WR WKH
DELOLW\WRIUHHO\DGMXVW WKHPRWRUVSHHGLQDUDQJHIURP WR

USP YDULRXVVSHHGVFDQQRZEHKDQGOHGVDIHO\DQGUHOLDEO\XVLQJMXVW
DVLQJOHPRWRU 7KLVVLIJQLILFDQWO\UHGXFHVWKHWLPHDQGFRVWVDVVRFLDWHG
ZLWKGLPHQVLRQLQJ VHOHFWLQJVSHFLILF XQLWYV SURFXUHPHQWDQG ZDUH
KRXVLQJ

06(0$BB
8
7
. AN
— 5 \\
3
2 \\
1
0
0 500 1000 1500 2000 2500 30¢C
[r/min]
06(0$BB

25
20 \
15

10 ~

[Nm]

0 500 1000 1500 2000 2500 30¢C
[r/min]

o OD[ WRYTXH UDWHG WRUTXH
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/[HQJH6PDUW ORWRUP

*HQHUDO LQIRUPDWLRQ

(TXLSPHQW

TKHHTXLSPHQWLQFOXGHVDOOWKHRSWLRQVDYDLODEOHDV VWDQGDUGDQGDOO
WKHEXLOW RQDFFHVVRULHV RIWKH SURGXFW

$%&'
$%(")
$% *' )

%
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/HQ]JH 6PDUW ORWRU P

*HQHUDO LQIRUPDWLRQ = V3

(DV\VHWWLQJ

$GDSWLQIJWKH/HQJH6PDUW ORWRU WRWKHDSSOLFDWLRQDQG SHUIRUPLQJ
GLDJQRVWLFVERWKWDNHSODFH XVLQJ1)& QHDUILHOG FRPPXQLFDWLRQ
WHFKQRORJ\ 7TKHGULYHFDQEHVHWXSTXLFNO\DQGHDVLO\ZLWKRXWRSHQLQJ
WKHWHUPLQDO ER[ ZLWKRXW YROWDJH VXSSO\DQG ZLWKRXW FRPISOH[DG
GUHVVLQJ [y ——
7KHRQO\WRRO WKDW LV UHTXLUHGIRUWKLVLVDQ1)& FDSDEOH $QIGURLG
VPDUWSKRQHRUWKH/HQ]JH1)& $GDSWHU IRU 3&V 7KH GDWD FDQ WHKHQ:EH
UHDGDQGZULWWHQ ZKLOHWKHV\VWHPLVGHHQHUJLVHG~RIFRXUVHLQFOXGLQJ
SDVVZRUG SURWHFWLRQ i gty 2

'DWD WKDW FDQ EH VHW
} 'DWDUHFRUG QDPH

HJ WKHGHVLIJQDWLRQ RIWKHGULYHLQ\RXUGRFXPHQWDWLRQ ||
} 6SHHGDQGGLUHFWLRQRIURWDWLRQ FDQDOVREHFRQWUROOHG-Z-

LW KR X W
GLIJLWDOLQSXWV = 3 9 9 0
} 6SHHGDQG GLUHFWLRQRIURWDWLRQ FDQEHFRQWUROOHG XVLQJGLJLWDO
LQSXWYV

} $FFHOHUDWLRQ WLPH
} " HFHOHUDWLRQ WLPH
} (QHUJ\VDYLQJIXQFWLRQ 6HWWLQJ YLD VPDUWSKRC

'‘DWD WKDW FDQ EHUHDG

} \GHQWLILFDWLRQ GDWD
/HQ]JH PDWHULDO DQG VHULDO QXPEHU W\SHGHVLJQDWLRQ VRIWZDUH
YHUVLRQ

} (UURUPHVVDJHV

} 2SHUDWLQJDQGDFWLYDWLRQ KRXUV

6HWWLQJYLD VPDUWSKRQH

7KH/HQ]H6PDUW ORWRUFDQEH VHW XS XVLQJDQ $QGURLG VPDUWSKRQH

7KH FRUUHVSRQGLQJDSS DYDLODEOHLQ ERWK*HUPDQDQG (QJOLVK FDQ
EHRUGHUHG YLD ZZZ /HQ]H FRPRUGRZQORDGHG YLD WKH*RRJOH 6WRUH

7KH GDWD UHFRUGY FUHDWHG DUHDOVR HDVI\WRDUFKLYHRQ WKHVPDUWSKRQH
IURP ZKHUH WKH\ FDQ WKHQ EH UHORDGHG WR WKH /HQ]HB6PDUW ORWRU IRU
UHSHDW DSSOLFDWLRQV

6HWWLQJYLD 3&

7TKH/HQ]JH6PDUWORWRUFDQEHVHWXSXVLQIJWKH ($6<6WDUWHUHQJLQHHU
LQIWRRO H[WHQGHG YHUVLRQ VRIWZDUHOLFHQFH (QJLQHHU+LJK/HYHO UH
TXLUHG 7KHVRIWZDUHFDQHDVLO\EHGRZQORDGHGYLDZZZ /HQ]JH FRP
6LQFHWKHVHWWLQJVDUHYHU\HDV\DQGFOHDUO\VWUXFWXUHG WKH/HQ]JH6PDUW
ORWRUDOVR XVHVD EDVLFGLDORJWKDWFDQEHFDOOHG XSGLUHFWO\YLD WKH
QDYLJDWRU 7KHFRUUHVSRQGLQJEXWWRQLVORFDWHG GLUHFWO\LQ WKHQDYLJ
DWLRQEDU -XVWOLNHRWKHU SURGXFW VHWWLQJV WKHSDUDPHWHU YDOXHV FDQ
EHDUFKLYHG KHUH

9 HQB*%



/[HQJH6PDUW ORWRUP

*HQHUDO LQIRUPDWLRQ

6PRRWK VRIWVWDUWVYDQG VWRSV

$QDFFHOHUDWLRQUDPSDQG LQFRQWUDVW ZLWK FRQYHQWLRQDO VWDUWHUV D
GHFHOHUDWLRQUDPSFDQDOVREHVHWRQWKH/HQ]JH6PDUWORWRU 7KLV
JXDUDQWHHYV GHILQHG MHUN IUHHKDQGOLQJRIWKHPDWHULDOEHLQJWUDQVSRU
WHG

&RQWDFWRUDQG PRWRU SURWHFWLRQ I XQF\RURGZQ GW \DLAGVH J UBLYHIQEV

7KH/HQ]JH6PDUWORWRUFDQEH VWDUWHG D QIGH/\W R B 6IEDAUWL Q R & RIL VOWHDG\ FRPSOLHYV ZLWK V
SXWV ,WLVDOVRSRVVLEOHWRVZLWFKEHWZHHRLERDIFHUHTW. VEAHQW B @ GVGH K HFNV XUH O0DQ\ FRC
WLRQVRIURWDWLRQ 8SWR GLIITHUHQW VS HWHGV KHO 3 YFAHJH RIISWWEIHUHWE IDQRIGV RUTXH EXW RQO\ D OF
VWDQGDUG VSHHGLQ ERWKGLUHFWLRQV DWRHO&D V:VWR BWARD Q V&G BM HHUORBDHS FDSDFLW\ WK
KDQGOHG ZLWK MXVWDVLQJOHPRWRU 5HY MKH IQGHBRQ WRE XWWRURPIGHSRO H YHU\OLWWOH WRUT
VZLWFKRYHUVDUHWKHQ D WKLQJRIWKHSD®ORDG RSHUDWLRQDOUDQJH WKHLQWHJUDWHG HQ
,QDGGLWLRQ WR WKLV H[WHUQDO PRWRU S DXKWRPWWRE BEG LB AW DYHVOHRCOMR@GEMKHQ RSWLPLVI
UHTXLUHG DVWHPSHUDWXUH VKRUW FLUFXIKWM GIULYWAKF DX B MV XOMHGEE SAROMHGI DIX®WWL Q DOO WKUHH
PRQLWRUVDUHDOODOUHDG\LQWHJUDWHG ZLWK XS WR 9VXSSO\YROWDJHDQG XSWR +

(DV\LQVWDOODWLRQ

$ORQIJVLGH WKH SRZHUFRQQHFWLRQ GLUHFWO\LQ WKHWHUPLQDO ER[ WKH
/HQIJH6PDUWORWRURIIHUV D SDUWLFXODUO\LQWHOOLJHQW FRQQHFWLRQ WHFK
QRORJ\DVDQRSWLRQ ~3KRHQL[&RQWDFW 48,&.21 7KLVDOORZV WKH
HOHFWULFDOLQVWDOODWLRQWREHFRPSOHWHGLQ XQGHUDPLQXWHZLWKRXW WKH
QHHGIRUDQ\VSHFLDO WRROV
TKHGLILWDOLQSXWVDQGRXWSXWVDUHFRQQHFWHGWRVWDQGDUGFRPPHUFLDO

0 VRFENHWV E\GHIDXOW

$VVXFK DOUHDG\H[LVWLQJVLIJQDOFDEOHVFDQVWLOOEHXVHGLQPDQ\FDVHV

Lenze Lenze Lenze Llenze

7TKHP /HQJHE6PDUWORWRULQWKHILHOG RIKRUL]JRQWD
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/[HQJH6PDUW ORWRUP

*HQHUDO LQIRUPDWLRQ

,QVWDOODWLRQ WRSRORJLHV
)JXOO IOH[LELOLW\~6LPSOVJRZLWK WKHV\VWHP RI\RXU FKRLFH

JLHOGEXV FRQQHFWLRQ

(QHUJ\GLVWULEXWLRQ
$OPRVWDQ\VWDQGDUG FRPPHUFLDO HQH UJ$ GR @ WMILLGEHK B/ILIRMFW VW E B FBW ERIQ RIWKH /HQ]H 6P D
XVHG ZLWK WKH VWXE RQ WKH /HQ]H 6PDUW 0RQURRXWSXWVWRD 3/& WKHFRQWUROVLJQDOV FDQ
DQ\ILHOGEXV XVLQJVWDQGDUG FRPPHUFLDO GHFH
7KHVHQVRU VLJQDOV RI\RXUFRQYH\RUOLQHFDQ D

WKHILHOGEXV LQ WKLV ZD\

5 Y L DRERRARIR O®HRH/QWUDOO\FRQWUROOHG XVLQJ

7TRSRORJ\ FHQWUDOO\FRQWUROOH
7 mmnnn. Controller ¢300
'.'} il .. - ASi, Profibus, EtherCat etc. 66006 P,
j . 000 | | memmeeeesese 0000 - -~ 6000 [} -

AC 400V

AC 400V
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/[HQJH6PDUW ORWRUP

*HQHUDO LQIRUPDWLRQ

)XQFWLRQVDQG IHDWXUHYV

6L]H
ORWRU
"HVLJQ

%

%

%
'LUHFWJHDUER[DWWDFKPHQW

6KDIW MRXUQDO

G[O >PP@ [ [
6SULQJ DSSOLHG EUDNH
'"HVLJQ 6WDQGDUG RU/RQJ/LIHGHVLJIQ

LWKPDQXDO UHOHDVHOHYHU

ORQLWRULQJDQG SURWHFWLYH
PHDVXUHV
6KRUW FLUFXLW OLPLWHG HUURUDFNQRZOHGJHPHQW L
(DUWK IDXOW OLPLWHG HUURUDFNQRZOHGJHPHQW LV |
2YHUYROWDJH
ORWRU SKDVH IDLOXUH
2YHUFXUUHQW
ORWRURYHUWHPSHUDWXUH
3URWHFWLRQIRUF\FOLFDOPDLQV VZLWFKLQJ
ORWRUVWDOOLQJ

ORWRUFRQQHFWLRQ

3RZHU FRQQHFWLRQ 7JHUPLQDO ER]
48,8&.21 FRQQHFWRU

&RQWURO FRQQHFWLRQ 0 FRQQHFWRU
6KDIWEHDULQJV
3RVLWLRQRIWKHORFDWLQJEHDULQJ 6WDQGDUG PRWRUV % % %  VLGH%®

ORWRUV IRUJHDUER[GLUHFW PRXQWLQJ VLGH $
%HDULQJ W\SH 'HHS JURRYHEDOOEHDULQJZLWK KLJK WHPSHUDWXUH UHVLVWDQW .
&RORXU

1RWFRDWHG
BULPHG
3DLQWLQ YDULRXV FRUURVLRQ SURWHFWLRQGHVLIQVLQDFFF

9 HQB*%



/[HQJH6PDUW ORWRUP

*HQHUDO LQIRUPDWLRQ
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/[HQJH6PDUW ORWRUP

THFKQLFDO GDWD

BWDQGDUGVDQG RSHUDWLQJFRQGLWLRQV

ORGH

SURGXFW /HQJH 6PDUW ORWRU P
&RQIRUPLW\

& ( /IRZ 9ROWDJH 'LUHFWLYH

(*

'"HIJUHH RI SURWHFWLRQ
(1

,3

&OLPDWLFFRQGLWLRQV
6WRUDJH (1
7UDQVSRUW (1
2SHUDWLRQ (1

WHPSHUDWXUH b &
WHPSHUDWXUH b &
WHPSHUDWXUH b &

P&
P&
P&

6LWHDOWLWXGH
$PVO
&XUUHQW GHUDWLQJDW RYHU

tPDJ

>P@
P@

9LEUDWLRQ UHVLVWDQFH
7UDQVSRUW (1
2SHUDWLRQ (1

9LEUDWLRQDO VHYHULW\
(& (1

ORGH
SURGXFW

/HQJH6PDUW ORWRU P

6XSSO\IRUP

6\VWHPV ZLWKHDUWKHG VWDU SRUQW 71DQ

1RLVHLPPXQLW\
(1

&DWHJIRU\ &

,QVXODWLRQUHVLVWDQFH
(1

2YHUYROWDJH FDWHJRU\

$ERYH PDPVORYHUYROWDJH FDWHJRU

'HJUHH RI SROOXWLRQ
(1

BURWHFWLYHLQVXODWLRQRIFRQWURO FLUFXLWYV

(1

6DIHPDLQVLVRODWLRQ GRXEOH

UHLQIRUF

IRUGLIJLWDOLQSXWVDQG RXWSXWYV

2SHUDWLRQRQ SXEOLFVXSSO\V\VWHPV

(1 (1

7KHGHYLFHV DUH GHVLJQHG IRU WK

PHQWV ,IWKH\DUHXVHGRQ SXEOLFV

WKHH[SHFWHGHPLVVLRQRIUDGLRL

PHQWHG 7KHPDFKLQH VI\VWHP PDQ

IRUFRPSOLDQFH ZLWK WKH UHTXLUH
WHP

H XVH LQ L
\WVWHPV P
QWHUIHUH
IDFWXUH!|
PHQWYV IR

9

HQB*%




/[HQJH6PDUW ORWRUP

THFKQLFDO GDWD

5DWHG GDWD

BURGXFW NH\

06(0$BB 06(0$BB

5DWHG WRUTXH

0, >1P@
6WDUWLQJWRUTXH

0p >1P@
6HWWLQJUDQJH

Q >U PLQ@
5DWHG FXUUHQW

1 >$@
6WDUWLQJFXUUHQW

D i1
5DWHG SRZHU

3 >N:@
3RZHU IDFWRU

FRV
(IILFLHQF\
3DUWLDO ORDG a > @
)XOO ORDG a > @
ORPHQW RILQHUWLD

o >NJFPm@
0DVYV

P >NJ@
ODLQV YROWDJH

8sa >9@ $&
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/[HQJH6PDUW ORWRUP

THFKQLFDO GDWD

SHUPLVVLEOHUDGLDODQGD[LDOIRUFHYV

¢ )RUFHVDWDQDYHUDJHVSHHG RI USP

$SSOLFDWLRQ RIIRUFHYV

$SSOLFDWLRQRIIRUFHDW O

%HDULQJVHUYLFHOLIH/
K K K K

Jube| Jp[ o[ Jube| Jp[ )o[ Jubae| Jp[ )o| Jubae| Jp[ o[
>1@ >1@ >1@ >1@ >1@ >1@ >1@ >1@ >1@ >1@ >1@ >1@

$SSOLFDWLRQRIIRUFHDW O

%HDULQJVHUYLFHOLIH/
K K K K

Jubae| Jp[ o[ Jubae| Jp[ o[ Jubae| Jp[ )o| Jube| Jp[ o[
>1@ >1@ >1@ >1@ >1@ >1@ >1@ >1@ >1@ >1@ >1@ >1@

c 7TKHYDOXHVIRUWKHEHDUHQRWYWRYOLE B OHUHD O H

VSHHG RI UPLQ 'HSHQGLQIJRQ WKHDPELHQW WHPSHUDWXUHYV
WKHVHUYLFHOLIHRIWKHEHDULQJVLVDOVRUHGXFHGE\WKHJUHDVHOLIH
WLPH

'‘DWDIRUD[LDOIRUFHVUHODWHWRWKHPD[LPXPUDGLDOIRUFHZLWK WKH
FRUUHVSRQGLQJEHDULQJVHUYLFHOLIH
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/[HQJH6PDUW ORWRUP

THFKQLFDO GDWD

'LPHQVLRQV

06(0$BB
'"HVLIQ %
13 245,5 128,5
! o
=
s
_ O
|
&
— e — - — —_——— — -
ISt
~
©
B 1 1 @
| ] /
23 40 80 1 100 ©
215 AL 120
3,5 16
12,5
|
?\ <
e
")
8800248-00

ORWRU W\SH
06(0$%5

"LPHQVLRQV
/HQIJWK RIPRWRU RSVALR QPP @
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/[HQJH6PDUW ORWRUP

THFKQLFDO GDWD

'LPHQVLRQV

06(0BB
'HVLIQ %
13 245,5 128,5
/| .
_
<2
O
|
2| 2 2
e B o LR . B
Q. IS
@ /)
3
. 10
23
215 AL
3,5 16
! i\ .
- 1 3
i/ It
M4 | |
23
8800247-00
ORWRU W\SH
06(0$%5
'LPHQVLRQV
/HQJWK RIPRWRU RSVALR QWP @

9 HQB*%



/[HQJH6PDUW ORWRUP

THFKQLFDO GDWD

'LPHQVLRQV

06(0$BB
'"HVLJIQ %
13 2455 128,5
1 -
-
=
o OS
(o]
[<e} T @, L
S
23 M5x10
215 AL @ 75
3,5 16
12,5
% /\ ~
= el ﬂﬁm
Y Q&iﬂ
M4
23
8800246-00

ORWRU W\SH
06(0$%5

'LPHQVLRQV
/HQIJWK RIPRWRU RSVWALRQWP @
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/[HQJH6PDUW ORWRUP

THFKQLFDO GDWD

'LPHQVLRQV

06(0$BB

'"HVLJIQ %

27 245,5 128,5

40 50 100

8800250-00

ORWRU W\SH
06(0$%5

'LPHQVLRQV
/HQIJWK RIPRWRU RSVWALRQWP @
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/[HQJH6PDUW ORWRUP

THFKQLFDO GDWD

'LPHQVLRQV

06(0$BB
"HVLJIQ %
27 2455 128,5
|
& |
|
1
I |
1 Lo
I _ e o
AN iss
2\ v -
W
! / \
o| = ‘
SR I ="  olE I H N
U g Q
| \ /
® 2
— \\f_//
|
3,5
] 11 D12
40
272 AL @ 165
4 32
J 21,5
N
e E \
o === @)
s| | JE N
M6
40
8800249-00
ORWRU W\SH
06(0%$%5
"LPHQVLRQV
/HQJWK RIPRWRU RSWALRQWPP @
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/[HQJH6PDUW ORWRUP

THFKQLFDO GDWD

'LPHQVLRQV

06(0$BB

'"HVLJIQ %

27 245,5

@ 120
%) 80,

40

272 AL

@ 160
@ 110,

3,5 M8x 14

40

95
|
|
|
|
i

M6
40 8800251-00

ORWRU W\SH
06(0$%5

'LPHQVLRQV
/HQIJWK RIPRWRU RSVWALRQWP @
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/IHQJ]H 6 PD U

THFKQLFDO GDWD

WORWRUP

6 XUIDFHDQG FRUURVLRQ SURWHFWLRQ

JRURSWLPXP SURWHFWLRQRIWKUHH SKDVHBE&PRXWRWUWMDDBHGERWWPELWHRAQV XUH WKDW WKH PRV
FRQGLWLRQV WKHVXUIDFHDQG FRUURVLR@OWKRWKBPWU K@ LBGWWP LORRWMEBRRU LQVWDOODWL

WDLORU PDGH VROXW

LRQV

PRVSKHULFLPSXULWLHV $Q\FRORXUIURP WKH 5%/

EHFKRVHQIRUWKHWRS FRDW 7KHWKUHH SKDVH $
DYDLODEOH XQSDLQWHG QR VXUIDFHDQG FRUURVI

6XUIDFHDQG FRUURYS 8Q LS DRW.IRR V

WLRQ V\VWHP
2.6 *
SULPHG

2.6 6
VPDOO

2.6 0
PHGLXP

e o [ o o [

2.6 /
KLJK

o e

'"HSHQGHQW RQ VXEVHTXHQW V

6WDQGDUG DSSOLFDWLRQV
,QWHUQDO LQVWDOODWLRQ L
$LUKXPLGLW\ XS WR
,QWHUQDO LQVWDOODWLRQ L(
&RYHUHG SURWHFWHG H[WHU
$LUKXPLGLW\ XS WR

(IWHUQDO LQVWDOODWLRQ
$LUKXPLGLW\DERYH
&KHPLFDOLQGXVWU\SODQWV
YRRG LQGXVWU\

OHDVXUHV

VRS. BB WIDLPI@QUHFRDW JUH\
gk%@yﬁ;ﬁﬁﬁﬁgt8ﬂPVSHUFRu
2ﬁ§{%&%ﬁ%&§%§@%&gﬁpgﬁuFRU

6XUIDFHFRDWLQJDV SHU FRU
OLQH ZLWK (1
%ORZHUFRYHUDQG % HQG VKL
6FUHZV]ILQF FRDWHG
&DEOHJODQGV ZLWKJDVNHW
&RUURVLRQ UHVLVWDQWEUDN
IULFWLRQ SODWH DQG FKURP
RQUHTXHVW

2SWLRQDO PHDVXUHV

JRVLYLW\ |

JRVLYLW\

JRVLYLW\ |

HOGDGGL

HZLWKFR
1 SODWHG

} ORWRUUHFHVVHV VHDOHG RII

RQ UHTXH

6WUXFWXUHRIVXUIDFHFRDWLQJ

6XUIDFHDQG FRUURRRQ BVYIRWMR FDWHJ

WLRQ V\VWHP
LWKRXW 2.6
XQFRDWHG

2.6 *
SULPHG

2.6 6
VPDOO
2.6 0
PHGLXP
2.6 /
KLJK

1(1,62

FRPXWIDFH FRDWLQJ

6WUXFWXUH

.385SULPLQJFRDW

. 385 WRS FRDW

.385SULPLQJFRDW
. 385 WRS FRDW

&RORXU

6WDQGDUG 5%/
2SWLRQDO 5$/&0DV

VLF
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/[HQJH6PDUW ORWRUP

$FFHVVRULHV

ORWRUFRQQHFWLRQ

/HQ]H6PDUW ORWRU FRQWURO FRQQHFWLRQDQG SRZHU FRQQHFWLRQ

3/N/PE AC 400V
L1
L2

PE *

D0 0F-r Q00m-s —d e

(+19.2 .. +28.8V)

T [T HH « W e Bl

L2 max. 50 mA

PRl 5l s R O P ks 7 A O ™ NG | o
pavorfndon|  pavoizlendpoy [@O]u]e]s] [sat:n[miaz > [ EIEIE Rb1[Rb2) ’_(

@l

i % k

Xe[uTvIw]
X5 | | \\
(A==

THUPLQDO ER[

7KH/HQ]JH 6PDUW ORWRU FDQ EH FRQQHFWHG YLD EDVLF SOXJFRQQHFWRUYV
48,&.21 IRUSRZHUFRQQHFWLRQ 0 IRUFRQWUROFRQQHFWLRQV 7KH

SRZHU FRQQHFWLRQ FDQDOWHUQDWLYHO\EHHVWDEOLVKHGLQ WKHWHUPLQDO
ER[YLDVFUHZFRQQHFWLRQV XVLQJFDEOHJODQGY 7KHFRQQHFWLRQV KDYH
EHHQNHSWHDVLO\DFFHVVLEOHIURP WKHIDQ VLGH

7TRSYLHZRI/HQJH6PDUW ORWRU ZLWK SOXJFRQQHFWLRQV

9 HQB*%



/[HQJH6PDUW ORWRUP

$FFHVVRULHV

&RQQHFWLRQV YLD SOXJFRQQHFWRUV

48,8.21SOXJ LQFRQQHFWRUV DUH XVHG IRU,WHKN SRYNUE®Q YRFAFMDRIH RYHU EHWZHHQ GLIIHUH
7KHVH SOXJ LQ FRQQHFWRUV HQDEOH TXLFNRDQBWOWDR @ EQOHFQ@A RQWRK WG HILWDO LQSXWV RI
PRWRUV 7KHV\VWHPDVDZKROHLVHDV\WR RO-EOPFH B\IPOI\D @8 R/IFD FER.QIGIWFWQW VSHHG VWDWHYV H J
LQJFDEOHZLWK 48,&.21 QXWV 7KHGLIIHUHQ\8 ¥B & LTI ERWK/®IUUHHFWLRQV DV ZHOO DV 6WRS FD(
DYDLODEOHDV DFFHVVRULHV DGGLWLRQ WKHRSHUDWLQJVWDWHLVUHSRUWHG

WHUPLQDOV DUHWDNHQRXW YLDWZRO FRQQHFW!

3RZHU FRQQHFWLRQ; ZLWK 48,&.21 FRQQHFWRU

BLQDVVLIJQPHQW
&RQWDFMVLIQDWLRQHDQLQJ

/ ODLQV FRQQHFWLRQ SKDVH /
/ ODLQV FRQQHFWLRQ SKDVH /
/ ODLQV FRQQHFWLRQ SKDVH / 3
[
(i
3¢ 3(FRQGXFWRU —

&RQWURO FRQQHFWLRQ; ZLWKO FRQQHFWRU

3LQDVVLJQPHQW
&RQWDFMVLIQDWLRQHDQLQJ
9 9 VXSSO\
' ‘LIJLWDO LQSXW
*1 0DVV

I
QA

', 'LILWDO LQSXW

&RQWURO FRQQHFWLRQ; ZLWKO FRQQHFWRU

SLQDVVLJQPHQW
&RQWDFMVLIJQDWLRQHDQLQJ

9 9 VXSSO\
', "LILWDO LQSXW 3 3
*1 ODVYV OO
03
2 "LILWDO RXWSXW

&RQQHFWLRQV YLD FDEOHJODQGYV

&DEOHJODQGVDUHSURYLGHGIRUWKHFRQQHFWLRQV 7KHFRQQHFWLRQV
WKHPVHOYHVDUHWKHQDFFHVVLEOHLQ WKHWHUPLQDOER[ 7KHIROORZLQJ
VFUHZHG FRQQHFWLRQV DUHDYDLODEOH

} 0o [ PP IRUWKHPDLQV FDEOH

} o[ PP IRUWKHH[W EUDNHUHVLVWRU

9 HQB*%



/[HQJH6PDUW ORWRUP

$FFHVVRULHV

6SULQJ DSSOLHG EUDNH

7KH/HQJH6PDUWORWRUVFDQEHHTXLSSHGZLWKDVSULQJ DSSOLHGEUDNH
7KLVLVDFWLYDWHG DIWHUWKHVXSSO\YROWDJHLVVKXWGRZQ FORVHG FLUFXLW
SULQFLSOH )RUDSSOLFDWLRQVZLWKYHU\KLIJKVZLWFKLQJUDWHY D/RQJ/LIH
YHUVLRQRIWKHEUDNHZLWKVWUHQIJWKHQHGEUDNLQJPHFKDQLFVLVDYDLODEOH

JHDWXUHV

9HUVLRQV &RQWURO
} BWDQGDUG } 9LDLQWHUQDO HOHFWURQLFV
[ UHSHDWLQJVZLWFKLQJF\FOHYV } +ROGLQJEUDNH DFWLYHZKHQ GHHQHUJLVHG
[ UHYHUVLQJVZLWFKLQJF\FOHV
} /RQJ/LIH (QFORVXUH
[ UHSHDWLQJVZLWFKLQJF\FOHV } 3 ZLWKRXWPDQXDO UHOHDVH
[ UHYHUVLQJVZLWFKLQJF\FOHV } .3 ZLWKPDQXDO UHOHDVH

JULFWLRQ OLQLQJ
} $VEHVWRY IUHH ORZ ZHDU

2SWLRQV
} ODQXDOUHOHDVH

$VVLIQPHQWRI SROHPRWRUVDQGEUDNHYV

"HVLJQ
6WDQGDUG /IRQJ/LIH
ORWRU IUDPH VLI]GL]H 5DWHG WRUTXH 6L]H 5DWHG WRUTXH
% UD N H % UD N H
ON On
>1P@ >1P@
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/[HQJH6PDUW ORWRUP

$FFHVVRULHV

6SULQJ DSSOLHG EUDNH

SHUPLVVLEOHIULFWLRQ HQHUJ\

1000000
25
100000 20 S~
—18 " \‘\
16 N
> 14 \“m\ ]
NN
10000 08 — N
_ | — N ]
= 06 N
O -"‘"-. ‘\\‘\\‘Q\\\\
™ ‘\ '\
1000 \SW‘&
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™~ NN i
NN NN
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NN
100 \\‘ \\\ \:‘
N
10
1 10 100 1000 10000
-1
Sy[h ]

4 6ZLWFKLQIJHQHUJ\SHUVZLWFKLQJF\FOH
6k 2SHUDWLQJIUHTXHQF\
%UDNH VLI]H WR
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/[HQJH6PDUW ORWRUP

$FFHVVRULHV

6SULQJ DSSOLHG EUDNH

5DWHG GDWD ZLWK VWDQGDUG EUDNLQJWRUTXH

6L]H

B3RZHU LQSXW
3LQ >N: @

%UDNLQJWRUTXH
0 o >1P@
09 >1P@
0, >1P@
0 o >1P@
09 >1P@

0, >1P@
OD[LPXPVZLWFKLQJHQHUJ\

4( >, -@

4 >.-@

4 > -@

4( >, -@

4( > -@

4 > -@
7UDQVLWLRQ RSHUDWLQJIUHTXHQF\

ke > K@
ORPHQW RILQHUWLD

>NIJFPmMm@

obDVV

P >NJ@
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/[HQJH6PDUW ORWRUP

$FFHVVRULHV

6SULQJ DSSOLHG EUDNH

ODQXDO UHOHDVHOHYHU

d, ks Ak
] | F=\
| ey _3
i
{IAA T
mn \ () J 7
[m] Hf —
el $
ra]m] nEn_nm
n§5;®=ar—m
ZEI]E:IISI =
EIDE%IZ
I

% UDNH

>PP@

>PP@ >SPP@

>PP@

¢ 1RWSRVVLEOHIRUPDQXDOUHOHDVHOHYHUDQG WHUPLQDO ER[WREHLQ

VDPH SRVLWLRQ
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/[HQJH6PDUW ORWRUP

$FFHVVRULHV

%YUDNHUHVLVWRUV

7KH/HQJH6PDUWORWRUFDQEHEUDNHG XVLQJUDPSJXLGDQFH ,IDODUJH
DPRXQWRIUHIJHQHUDWLYHHQHUJ\RFFXUV GXULQJWKLV SURFHVYV

WREHWDNHQ XSE\DEUDNHUHVLVWRU $ORQJVLGHWKHRSWLR HUQDO
:EUDNHUHVLVWRU DODUJHUH[WHUQDO EUDNHUHVLVWRUFDQ VREHFRQQHFWHG
HIJUHH RI

WR WKH; WHUPLQDOV 7KHVHUHVLVWRUV FRPSO\ZLWK WKH,
SURWHFWLRQ :

S 2
%UDNHUHVLVWRU
BURGXFW NH\ S5DWHG UHV LYDWHEBRZHKWHUPDO FDEPHQVLRQV 0DVV
FLW\
ORWRU %UDNHUHVILVWRU
5, 3 & K K[E[W P
0@ >N: @ > V@ >PP@ >NJ@
06(0$BB
(5%6 5 [
06(0$BB

1)& DGDSWHU

7TKHVHWWLQJVRIWKH/HQJH6PDUWORWRUFDQEHVSHFLILHG DGMXVWHG XVLQJ
DVPDUWSKRQHRUD3& ,I WKHVHWWLQJVDUH WREH PD/Gg
LVSHUIRUPHG XVLQJWKH ($6<6WDUWHUHQJLQHHULQJ
VLRQ VRIWZDUHOLFHQFH (QJLQHHU+LJK/HYHO UHTXL
ZLWKWKHPRWRUWDNHY SODFHYLDDQ1)&DGDSWHU 7K
3&&LVHVWDEOLVKHG YLD WKH86% LQWHUIDFH

1) DGDSWHU

ORGH JHDWXUHV BURGXFW NH\

3& _
1)& DGDSWHU -—f "LDIQRVWLF /('V (=%(7)
+RW SOXJJIDEOH

IXWVIRU48,&.21 FRQQHFWLRQ

$VFRXQWHUSDUWY WKHIROORZLQJ QXWVFDQHDVLO\EHILWWHG WR WKH FRQ
QHFWLQJFDEOHWRHQVXUHDIDVWDQGHDV\48,&.21 FRQQHFWLRQ 1R

VSHFLDO WRROV DUHUHTXLUHG IRULQVWDOODWLRQ RQO\VWDQGDUG WRROV IRU
VWULSSLQJWKHLQVXODWLRQ

ORGH YHDWXUHV BURGXFW NH\
YJRUIDVWDQG HDV\FRQQHFWLRQ (6
&DEOH FURVV VHFWLRQ gq PP :

48,&.21 QXW YJRUIDVWDQG HDV\FRQQHFWLRQ (6

&DEOH FURVV VHFWLRQ q PP

YJRUIDVWDQG HDV\FRQQHFWLRQ
&DQEHFRQQHFWHG DQG GLVFRQQHFWHG®DIHO\ VDIH WI“
(SDEOHFURVV VHFWLRQ q PP

48,&.21 FRQQHFWRU ZLWK QX
QQ Q YRUIDVWDQG HDV\FRQQHFWLRQ

&DEOHFURVV VHFWLRQ q PP

9 HQB*%

,QSXW VLGHYROWDJHVXSSO)NYLD86%WFRQQHFWLRQ R(

&DQEHFRQQHFWHG DQG GLVFRQQHFWHG®DIHO\ VDIHWR WRXFk



/[HQJH6PDUW ORWRUP

$FFHVVRULHV

(DV\VHWWLQJ

7KH/HQ]HB6PDUW ORWRULVHDVI\WRVHW XSIRULWVLQWHQGHG DSSOLFDWLRQV
XVLQJDQ1)& FDSDEOHVPDUWSKRQHRUWKHIDPLOLDU ($6<6WDUWHUHQJLQ
HHULQJWRRO %RWKWRROVDUHVXLWDEOHIRUHQWHULQJVSHHGY GLUHFWLRQV RI
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