 Systems Engineering
* Application Examples
 Pharma Industry

 Food Industry

* Polyolefin Production

Extruded Snacks,
Pastas and Cereals
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Experience in Extruded Food Processes

Applications/Industries

 Systems Engineering

i e Continuous Food Processing
* Application Examples

« Pharma Industry — Continuous Extrusion

« Food Industry « Gravimetric LIW feeders for ingredient delivery

« Polyolefin Production » LIW liquid feeders for water/liquid flavor addition in lieu of flowmeters

* Pneumatic receivers for material transfer and refill on continuous feeders blending/mixing

— Continuous Mixing
» Gravimetric feeders for ingredient feeding as well as probiotics and trace elements

* Ingredient Dosing/Batching

— Micro/Macro Ingredient Batch Weighing
 LIW Feeders and GIW Batching Systems

e Material Transfer

— Dilute Phase Vacuum and Positive Pressure systems
— Dense Phase Vacuum for short distances/rates and preblends
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Systems Engineering

Application Examples

Pharma Industry
Food Industry
Polyolefin Production

Typical Snack Food Production Line

™ —\ o ee ) . Food Industry
T \ T T ! Major ingredient (2 kinds of maize grits) from silos to mixer over 90m, 400 kg batches at
¢ (@ ' == - 2500 kg/hr. 4 minor ingredients are conveyed from big bag unloading stations to
) i loss-in-weight bacth system, feeding batches into common convey lineto weighing receiver.
L a=ALLL After mixing material is conveyed to loss-in-weight feeder supplying the extruder over
Il ol 18m at 2000 kg/hr (ATEX cat. 3D).
F L1 \
===t |
] 1 | i :‘“
b A > AREA
—1 e s i S—
¥ b ) THOSPHERE 4 i
1 | “ t ' , ' »\
S WOl K :. lfl‘.,f R : [ i — J'\ 1 _-— A
=" ) v Tl 571 == m g
I ';'-‘%# Lhﬁ_\J . I E-“‘%" I*H(K_J @28 "’! .41 I \‘Lf 1.3
v,—.‘ &_ 1 \:' 4) ul‘i éﬁ"' ] \,M{ ‘ 4 Kn VACUU PUWP U3 185 Ke VACUUM PUMP CU255 - |, ::._.L
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Snack Food Conveying and Batching

Applications/Industries
 Systems Engineering

. : TaaTpal TRl ]
Application Examples i
Pharma Industry H g
FOOd IndUStry Bag Dump Stations for Minor Components i
Polyolefin Production

) ! ’ Metal
Big Bag Discharge Stations Detector
for main component

A A

“r1apnJIX3 o0}

Centrifugal Sfter
=l =~
=
Qollection
] Hopper
g | - N
\ Main components are fed into streamand sifted | | Mnorcomponentsareadded | | Batchisweighedandmided | | Mixureisfed into extruder |

Batch weigh system where 2 ingredients are fed via rotary valve via a common convey line to a mixer. On the way, the material passes through a centrifugal sieve
to separate foreign matter. After mixing material is conveyed to receiver refilling a loss-in-weight feeder, supplying the extruder. Conveying distance from silo to weigh

batch receiver is approx. 90 m, convey rate 2000 kg/hr. .
coperion
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Screw Feeders Used for Extruded Snacks

Applications/Industries
 Systems Engineering

* Application Examples

 Pharma Industry P?anuts

 Food Industry Ol

* Polyolefin Production Jﬁig
Corn semolina "/
Water 2

S =

—
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 Systems Engineering
* Application Examples
 Pharma Industry

 Food Industry

* Polyolefin Production

LIW Feeders for Addition of Seasonings
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 Systems Engineering

* Application Examples

 Pharma Industry
 Food Industry
* Polyolefin Production

Snack Food Conveying

and money saved

cooking

venturi ,fan and cyclone

crevice free recelver

eope

 Many snack foods can be conveyed
* Extruded products before and after
* Gentle conveying by either vacuum or

e Systems are self-cleaning due to the
smooth bore pipe work and crack and

rion
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Typical Flow — Snack Food Processing

Batch Weighing and Conveying Minor Ingredients Batch

 Systems Engineering

- Majors to Batch Mixer Weighing to Mixer
% Appllcatlon Examples H No.. 2 MAJOR INGREDIENTS No:3  MINORINGREDIENTS
 Pharma Industry — | ’
« Food Industry B
° P0|y0|ef|n Production No:l  PDTRUCK/RAILUNLOAD SYSTEM
= -& ;] ;
"‘:.'“"" ? a NDFLOOR - cowmluwooljs4 BLENDING
N
E Y ] = b o] Noi5  EXTRUSION

7 b ol
_— 3
e T ta
Y u ul
S | =
{fe___] in T
o__ 1o 1 ‘H )
= [z o 1
N e ’,.
B A

Major Ingredients Truck / Batch Mixed Ingredients to Continuous Mixer and

Railcar Unloading Dense Phase Convey to Extruder _
coperion
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Applications/Industries
 Systems Engineering

* Application Examples
 Pharma Industry
 Food Industry

* Polyolefin Production

Typical Cereal Processes

Extruding cereals with or without additives
Coating cereals

with solid and liquid components (flavors, vitamins etc.)

Mixing cereals with dried fruits (raisins, apples) and nuts

Batching grains and flours for cooking
Proportioning sugar, flavors, & syrups
Proportioning other products, nuts, fruit, etc

~lavouring
Adding vitamins and dry powder probiotics
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 Systems Engineering
* Application Examples
 Pharma Industry

 Food Industry

* Polyolefin Production

Feeders & Conveyors in Cereal Production

Cereal

% meal %Additives }%ﬂ

CH(J CJJ — )

Pneumatic ===
receivers
S
| E
h . [’ . .
Loss-in-weight / \ Loss-in-weight

feeder

batch feeders /ﬁ%

v
Cooling

1
B
| (]
=
=14
(&]

Batch mixer Extruder

WU
Packaging eopeﬂlon
-TRON



Extruding Cereals

 Systems Engineering

* Application Examples
 Pharma Industry

 Food Industry

* Polyolefin Production
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Applications/Industries

 Systems Engineering

* Application Examples
 Pharma Industry
 Food Industry

* Polyolefin Production

Techniques to minimize damage

Most damage occurs when
motion stops

Determine what damage is
acceptable

The lower the velocity the less
the impact speed

Cushioned vessels with rubber
curtains minimise damage

Increasing pipe diameter
reduces convey velocity

Large radius bends are essential

coperion
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Conveying fragile ingredients

Systems Engineering

Application Examples

I

CLIENT'S
200 DIA
B'FLY VALVE

Pharma Industry &

Food Industry =
Polyolefin Production

! FRAME
| BY OTHERS

L EXISTING EQUIPMENT ————

c1
®\SOL VALVES BY OTHERS

(TYP ALL VAC SELECT VALVES)|

= 0 DI
| B'FLY VALVE

e

TO T0 T0
BASE CENTRE TOP LAYER

BLENDER BLENDER BLENDER

SOL VALVES BY OTHERS
(TYP ALL LINE CLEAR VALVES)

Food Industry

H g
= == 2 Fragile ingredients such as corn flakes, puffed rice and oats -
) ) N ~0 conveying and removing dust with minimum product degredation.
RIS RVl Three station feeder loading with central vacuum pump. ( Co pe r i o n

IK-TRON




 Systems Engineering
* Application Examples
 Pharma Industry

 Food Industry

* Polyolefin Production

Dense Phase Conveying Systems

Dense Phase (Vacuum)
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 Systems Engineering
* Application Examples
 Pharma Industry

 Food Industry

* Polyolefin Production

Popcorn Transfer System
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Options in Product Pickup

Applications/Industries
 Systems Engineering

T —  Peanut Transfer System

 Pharma Industry

LT

 Food Industry

« Polyolefin Production ||, ( éﬂ |
L k w :
"J Q

2
<1k
=
\‘ H
i
A
L=

Al R S @&% @%
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 Systems Engineering

* Application Examples

 Pharma Industry
 Food Industry
* Polyolefin Production

Feeders for Pasta Extrusion

* Feeders are required for both

powder and liquid component
feeding

e Metered and accurate feed rates

affect overall screw fill of the
extruder which affects product
guality

 Feeders used in continuous
extrusion are LIW with high
degree of accuracy and control
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Systems Engineering

Application Examples

Pharma Industry
Food Industry
Polyolefin Production

Conveying Extruded Pasta

=

) =
A7

.

L.

|
[
=

Food Industry
This project was supplied to Food Processor in the south. Rice, Orzo Pasta and Lentils are conveyed from Bulk Bag unloaders via a vacuum
seguencing system to process dispensing feeders. A second system transfers the dispensed product to a Bulk Bag loader for refilling.
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Systems Engineering
Application Examples

Pharma Industry

Food Industry
Polyolefin Production

Varied Pasta Ingredient Conveying

_SYSTEM 01 PROFILE

C GOO0S REGRMD R
30-52 LBS./T

12,000 |'.§s.}’un. :

1 OF 3 TANKE

Vazuum com-e:vnu Line Szer 4° 0D TuBe

“Wacuum Conveying Distances  MAXIMUW
Horigoniak 412 FT.

30 1.
g - {8) 90 DEC
Fleshin Hoe: ]
Prasrure Comveying Line Sizecd” 0D TUBE
Fressue Comveying Dalances WAXIMUM
m}fimn 'w

Hartic
N et Eons: (4) it e
Flaxkin Homa: [

@i

SYSTEM 02 PROFILE
Syatem Typw: | SINGLE GLONER: VACUUM/ PRESSURE

aulk m-m :r: 25 LES.fCu. FT.
Corweying ot 5000 LES,/HR,
r 1 oF

Vocuum Corweying Lire Si;
Vosum Corwmying Doalances \’m\xluuu)
Harizoeiol; o
Vertical: L
Ho. of Flbews:  (5) w' oEG.
Flaxible Hoa F

Ura Size: 3° OD TUBE
Biorcrs_MAIMUM)
2

Hortzortal: 50 T.
rtical: 1.
Mo, of Flbows:  [4) a0 o,
Flexible Hose: o FT.

SYSTEM 01 FROFILE

GNSNG.F FLIWER WACLIUM,/PRESSURE '-yu—am r,;a w:u Nl TamsFER

g

Bk Jcniz ‘: LBs CU. FT.

co-weynq be: TDMIHP.,-'HR
|

o 51 e
Vacuum Canveying Line Size: 3% 60 T30
Vacuum Conveying Distances  WANIK

: 150 1

Horizanta
Verticat F1.
Mo, of Emawss  (B) i nee. PR P

SYSTEM 04 PROFILE
Systen Type: 2400 VACUUM SEQUERCING
aterial: PASTA

3% L85 fou. FT,
o JGSOﬂL.BS..r‘H:

1

3 M. 0.0. TUBE

(Mgsimien)
g

{2 ﬁn nra

Flaxble Hose:

SYSTEM 03 FROFILE

Sywtem Type: : COM‘IN\.CUS WACULIM TRANSFER

Woterias OUR v

EH:;-: .'hrxiz JDOIO{?B.SPHR Buk Cersity: 25 LB‘3 ,rcu Fos0 LBS./CU. FT.
v Rate:

Lanveying Hate: 5. /HR.

N:l vf Dealnﬂllcru 1
Conveyrg Line Szer  BY 0D TUBE
Covwayrsg Distances  [Maxinuem)

: Ea FT.

2
Conveyirg Line Sre: 4 I 0.0, TUSE

Comveying Distonces  (Maximum|
Harizonta Horizontak: 50 FT.
westizal: 2a FT. erticat 10 FT.
Wo. of Thaws (3} 80 DEE “o. of Dbows:  (4) B0 DCG
Feible Hose: a Fleinle Hose: 5

Food Industry

This project was supplied to a pasta manufacturer located in the Midwest. Two vacuum —pressure systems were provided to transfer Long Goods regrind pasta and Pasta from one source to one of three tanks. An additional vacuum system was
provided to move whole pasta from one of four bins to one destination. A third transfer system was provided for finished pasta from four sources to one destination. A fourth continuous vacuum system was for transferring Egg Flour from one

hopper to a screener. Then the Egg Flowr and Pasta are conveyed, with an additional system from four sources to one destination hopper. Lastly, A separate vacuumn system was supplied to convey re-work or broken pasta from totes to a grinder.
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