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Set-up of the ZSK Extruder BATCH-TO-CONTI __/
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2. Mixing

3. Heat transfer

Main feeding and . Feeding .. . - . Pressure
R Melting of fillers Mixing | Degassing | Mixing Degassing build-up
>

Barrel heating
Barrel cooling
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Pressure Section — Theory
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Drag flow

Pressure flow C

Combined flow
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Pressure Section: Calculation BATCH-TO-CONTI )
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ZSK 70, single-flighted, 600 rpm, m=2 t/h ZSK 70, double-flighted, 600 rpm, m=2 t/h

Product: PP, MI2=3[g/10min] Product: PP, MI2=3[g/10min]
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Pressure Section: Calculation vs. Practice BATCH-TO-CONTI )
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Pressure Section: Calculation vs. Practice

—T_b(C) —XMIN —SEI (kWh/kg)
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Pressure Section: Calculation vs. Practice BATCH.TO-CONT._;;;?
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Mixing Section: Theory

Distributive Mixing = Equal concentration

Mixing mechanism: Mixing mechanism:
Distribution of primary particles Dispersion of agglomerates and aggregates
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Mixing Section: Calculation SRS )
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Mixing Section: Calculation

1 Constant screw 1 Same process length
Configuration, 200rpm 10% filler, 200rpm

2
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10% filler 40% filler 70% filler 3xKB+LH narrow  3xKB narrow KB wide

3 x KB 45/5/18 2 x KB45/5/18, 3 x KB 45/5/18 KB 45/5/54
KB45/5/18 LH
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Mixing Section: Practice Background

Screw 1: Mixing section with narrow discs
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 ZSK 40 Mc PLUS
o

(via side feeder)

» Mixing section with constant length

confidence throgga greebs @nattiors
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A Melting |1\ 1
section

2. mix.
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* Problem: distributive mixing can
not be separated from dispersive
mixing
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Mixing Section: Practice Results BATCH-TO-CONTI /)
Filter Pressure Value Film defects
0,14 16
§ 0,12 14
S = 12
rioO
= @ 8
& idence thr@ugh bar
2 £ 4
- 0,02 2
0 0
1 2
m 300 kg/h - 250 rpm 0,06 0,08 m 300 kg/h - 250 rpm
2300 kg/h - 500 rpm 0,07 0,12 =300 kg/h - 500 rpm
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Heat Transfer: Theory E’él?é’ﬁ%"c%ﬂﬁ

* Heat transfer from product to

imiting factor for
r I ating

confidence throe influence of the heat transfer

coefficent (product-barrel) on

l the cooling

Q = a Aparrer - AT

P+(=m epAT + ApV
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Heat Transfer: Calculation

EXTRUSION DAYS /
BATCH-TO-CONTI #//-
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0 20 230 60 80 ~ 1007 120 140
screw diamater (mm)

Calculated heat transfer coefficient according to
Janeschitz-Kriegl for ZSK 70

Calculated specific cooling capacity for 9 barrels
(volumetric scale-up of throughput to other
machine sizes, baseline ZSK 70)

Cooling capacity is decreasing significantly with
machine size
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Heat Transfer: Practice
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» Heating capacity

— increases with inner

r power increases
y with inner volume
idence through partnership

e===\lotor power Mc18
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screw diameter [mm]
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Heat Transfer: Example from Practice E’éﬂ?éﬁ'%"c%ﬂ'ﬁ

Customer complaint: displayed temperature in kombi barrel of ZSK 133 (no cooling)

operion

et = 230°C
confidence throughmf,@lg;ﬁ@ﬁsmip

Ty = 260°C

1 = 4500 kg/h
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Heat Transfer: Example from Practice BATCH-TO-CONT!
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Effective under ideal conditions:

 Full-filled channels
-J\Iegligible SEI from conveying

eron

confidence thr%J( t)_rdt@Ershlp

E

Cp” AT (in-out)
. For ZSK 70:
Q = a - Abar,, - AT(meit—parrer) = AT (in—our) = 2,5K
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Summary BATCH-TO-CONTI '

Calculation of process conditions is getting more important and more accurate

For single process sections simulation accuracy isgsufficient for design

Very goad practieal experiencenin the design of processisections still necessary

Optimal design by cembining-calculation'and-experience
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This document and all contributions and illustrations contained there in are
protected by copyright. Any use there of beyond the scope of the copyright

without editor’s prior written consent is illegal and will be prosecuted. This shall
in particular apply to translations, eproductions, micro filming and processing in
electronic systems.
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