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Product range (coperion
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Machines as platform for other equipment
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eoperion

Pelletizer
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Automatic Strand Conveyance Type ASC (coperion

Lenght of slide unit and
belt unit variable in 500mm

Additional
suction box
possible

Variable number of
suction points, free
adjustable
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Automatic Strand Conveyance Type ASC and Pelletizer

coperion

Technical data ASC500-500  ASC700-500 | ASC700700
Number of strands 50 / 60 (SK70) 70 / 84(5K92) X0/ 84\(SK92)
Throughput [kg/h] @ 3500 fsoog N\ ) 6500

Working width strand sluice [mm] 570 /\ \ \930U / 930 A
Length of strand sluice/belt section [mm] (\/ / &506\@9(/ /)Q? @K
Cooling water amount [m3/h] 15 & > 30 @&V \She
Draw-in speed [m/min] & /> ) 40-150 g =

Working width belt/Pelletizer [mm}—"~_ ( — 508 500 q @/\ ¥ 700

Drive power [kW] - belt (fregﬁa\/cy/ﬁiﬁt(ollem /1/ N Wj U 1,1

Number of air knives—_ \ } ) &@X@ka\}})le position)

Air volume [f*/mmint{ pressuré [daPal—" 86/1200 ~ (> 7 86/1200 96/1640
_prive powér [KW] - blojver | WA 15 22

otor matekjal

Wtthion ,duo drive” X
cO

@O\\ @k\%ﬁ:\%od steel / PM=powder steel, TC=tungsten carbide
iVer’

upper feed roll with timing belt gear unit, freewheel clutch and double V-
belt (allows hardened steel upper feed roll)

N4

Mwer [kW] - pelletizer

22.0 or 30.0

22.0 or 30.0

37.0 or45.0

Base frames

powder coated mild steel — moveable on rails

Measuring/su’rfatE‘sqand pressure [db/A] </=85
“Weight Tkg] 4600 5600

. %'K{\i@

(1) Single die / double row die

Plastics Roadshow 2024- Efficient Compounding

(2) Depending on product and draw-in speed

(3) different speed ranges on demand
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eoperion

Compounding tasks on Twin Screw Extruders

For high-quality end products: From single components to complete systems

Target Markets

* Engineering Plastics
* Plastics Recycling

* Virgin Polymer

+ Masterbatch

« PVC/HFFR

* Bio Plastics

* Direct Extrusion

Polyolefines

attery Masses
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The ZSK twin screw extruder (coperion

Modular design and => perfect fit to any process task

Process sectio@ Di

Tk R T

iz

Main drive Coupling Gearbox

-'ff'
LY -l al W\ F T\ A W
. A= B SR SRE "*

= Benefits

> Modular design of barrels and screws
»_Intermeshing and-self-cleaning
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Lcioperion

ZSK development

Characteristic dimensions

Specific tor
determines pOW@ ity and filling degree

Yol
&% ines shear and mixing
O

The specific torgue determins the power density of a co-rotating twin-screw
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ZSK development (coperion

ZSK Standard

D,/ D;=1,22

Mg/ a3 =5,0 Nm/cm?
n =150 min-1

ZSK variable
D,/ D;= 1,44
M,/ a®=5,0 Nm/cm3
n = 300 min-1

ZSK Supercompounder
D, /D;=1,55
M,/ a® = 8,7 Nmj/cr
n = 600 min-1

ZSK MEGAvolume

D, /D, = 1,80
My/ a3 = 8,7 Nm/cm3
n = 1800 min-1
M,/ a®= 13,5 Nm/cm?3
n = 1200 min-1 ZSK Mv PLUS
ZSK-Mc18 Increase of torque D,/ D;=1,80
) S 3 - 3
<18 Nm/cm3 Mg/ @3 = 11,3 Nm/cm
r="1200 min-1 n = 1800 min-1
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Process parameters (coperion

Specific energy (SEl): Influence of rate and screw speed

Low feed rate Constant feed rate ( @ r)

Constant screw speed (low)

Rate

Rate = const.

Shear rate

Speed

25/10/2024 12
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Lcioperion

1 ZSK Twin Screw Compounder and P izers | o al;//j ;pecmc m\@
Torque, Specific Energy Input SE %
2 Examples | Specific ow Bulk X- G\\b& *@Beyond
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Example 1: Increasing Specific Torque (coperion

Fiber reinforced PA6 + 30% GF, higher degree of fill with higher specific torque

— ZSK82Md/a®=136 — ZSK82Md/a®=18 o@

7000
i Higher speameds to lower
6000 - SpeCIflc t SEI (and higher
1 ZSK 82 X{O
5000 - Md/a® = 18,0 @
1 Md=85% &

3500 kg/h @ 600 rpm

\
| @ 3,5 t/h PA, runtime 6000h:
4000 SEI = 0,472 kWhikg KXKK

@CJ@ Energy saved: 0.008kWh/kg *

21.000.000kg = 168.000kWh

hroughput [kg/h]

\/Id/a3 =13,6 *  Output increase: 940kg/h *
Md = 85% 6000h = 5640t/year

2560 kg/h @ 600 rpm
SEI = 0,180 kWh/kg - Use highest possible torque

T T T T T

400 600 800 1.000 1.200 - Check for modernization

Screw speed [rpm]
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Example 2: Feed Enhancement Technology (coperion

FET: Technology to increase the throughput of feed limited products

Features:

e - ” ;e
(36) ? e lz? 7125| 2 2311

Solids conveying is improved by applying vacuum \ﬁ g"‘“’i — '1, , m%(
zone to a wall section which is porous and . _

permeable to gas. ) I '
e | ,
i : : iX inse
[ ' e insta inan

ady more than 150 ZSK equipped with FET

\)
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Example 2: Feed Enhancement Technology (coperion

—

6Q0

w
w

© without FET® with FET - ZSB
(1]

+ 85% =
_C S~
= 25 2
> 3‘400
'g 2 =
i ©
© 1,5 %
O O

(%)
o
poXe

>
‘®

. e

0
0 —
20 O@A % IMIFabi HM(@@@F

2 » Conclusion

~_
Increase of throughput for fine powders at constant screw speed of ZSK
e Decre

ase-of SEl in relation to throughput increase and energy savings at same footprint

N

o

ntalc MO5SL 32 % Luzenac A7 60 % Luzenac A20 60% Luzenac A20
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Example 3: Side degassing ZS-EG coperion

PP

C [ T 7%
TTHEN A NN ﬂ
Lef hanled corfsindssdion \ > Metering sect

ol )

=
©
=
& 5
=)
(Y]
\ 2° A@ 01 &
N\
@ \ \
The polyn@rne t will also be degassed in <
the partly filled screw channels in the closed 100 <
barrel sections upstream and downstream S
of the vent opening &
40 =
L
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Example 3: Side degassing ZS-EG (coperion

Side-Degassing ZS-EG for stable production
(O WP
4 : X

+ Safe ¢ si@for higher degree of

°
<< er throughput due to higher

filling degree (up to 30 %)

» Higher output rates for processes with
higher moisture content e.g. recycling
or WPC

* Less downtime, less scrap because of
higher production safety
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Example 4: Preheating of polymer

% Savings
Polymer l @
e e : : e feed temperat %my%

1) 45t/h HDPE plm @@C feed, 95% availability:
e electricjt umed): 0.0845%$/kWh

%@ £0.020kWh/kg * 360.000.000kg =
000kWh

Money saved: 0.0845%/kWh * 7.200.000kWh =
600.000%/year

Pre-heating of Pellets /
Powder
By Bulk X-Change

2) 2.0 t/h PA plant (Germany); 60°C feed, 95% availability:

» electricity cost (assumed): 0.17€/kWh

*  Energy saved: 0.025kWh/kg * 16.000.000kg =
400.000kWh

* Money saved: 0.17€/kWh * 400.000kWh =
68.000€/year

Reductiomof energy consumption with Bdlk X-change

Plastics Roadshow 2024- Efficient Compounding 25/10/2024 19



Example 5: Motor efficiency

Reduction of energy consumption by choosing right motor range

Motor and frequency converter do not have a constant eff|C|ency \ :
speed range.
e ZSK70M¢!
speed 600 vs. 1200rpm

go M — = _""“'5'
88,0 @@
< 8 WK @ « 2% difference in efficiency at
' 500rpm
- @@ - 8,8kW higher efficiency at 4000h
@ @ > 35000kWh savings
| @%\
|

600 800 1000 1200 1400

— 87,0
S,

> 86,0

3

G 850

&=

L 84,0

Screw speed [1/min]

- ? i3 i_4
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Example 6: C-Beyond, Downtime-Tracking and OEE (coperion

Reduction of energy consumption by evaluation of unnecessary downtime

Select downtime for assignment. Time period selected: Custom Date (for 25-Apr-2024 06:44 from 8 hours) @

oW
Past Job @ CurrentJob @ System Assigned @ User Assigned @

B
)

== BN

25-Apr-2024 06:44 " 25-Apr-202414:44 N

\

E
44 4hours 4 2hours

OPRE

Availability
100.0%
Overall OEE :
Performance
o/ @
71.5%
71.5%
—  Quality
=

100.0%  —

Evaluated For Current Shift
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1 ZSK Twin Screw Compounder and@ tize

Torque, Specific Energy Input
2 Examples | Specif ’wﬁje F -B, Z
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Optional Chapter Navigation

Summary (coperion
How to increase energy efficiency

» Automatic Strand conveylng can make peIIetlzmg much easier and'sa ‘ %W\Q
* Feed Enhancement Technology FET can increase outpt | or formulations W|th Z{aga@d fine

* Pre-heating of material with Bu % wer and e%@
* The right design of an save-energy

time and increase s of energy waste

dmg features for increasing torque

" Final Conicusion

efficiency is possible by using higher torque with several features,
on of these. Additionally, also profitability can be increased!

reasing energy
methodsor combinati
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Kenji Baba R 1 Kazuya Fujisawa
8 Sales Manager @Y A  Sales Engineer
Wiy 3-7-3, Shin-Yokohama, Kohoku-ku, - W% wmr 3-7-3, Shin-Yokohama, Kohoku-ku, - ::
% A Yokohama, Kanagawa 222-0033, Japan &' Yokohama, Kanagawa 222-0033, Japan -
p -, Phone  +81-45-555-5801 L o J Phone  +81-45-595-9801 o
-~ R VET kenji.baba@coperion.com oy, E-Mail kazuya.fujisawal@coperion.com —y
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