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AZO.

Engineering & Services weat ess! We Love Ingredients.

Interdivisional competence
No project is the same as another. In order to find the optimum
solution for your raw material automation, we have engineering
teams with the following focuses.

*  PVC-Dryblend » Additive / Masterbatch
+  Compounding »  Processing of plastics
+ PVC Pastes »  Additive Manufacturing
Personal care » Fine chemicals
Paint / Lacquers * Basic chemicals
* Cleaning agents * Additive Manufacturing
» Dairy products » Confectionary
* Pharmaceuticals * Beverages

* Convenience food
* Bakery products
* Backing mixtures

* Spices / Flavours
* Petfood

Maintenance &

Assembly

Turn Key Technology

Integrative

Concept Pre-

Spare parts

Start-up

studies Engineering

Controlling
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Engineering & Services anaysis Azo.

We Love Ingredients.

Raw material analysis
 Safety data sheets ° technical data sheets * explosion data * raw
material analysis ¢ preparation and documentation of product data

Density Colour Solubility b"
CO

Physical Melting :
condition point

EE I-II-F - H - ---r-l- EE TEEE:
vl Hazardous Particle — | e - =l = = l
Packaging  ay materials shape = (R / — = P
-m = B2
Ignition- and I + i
glow - -
temperature - B — %
-
B = [ o .
Max. p— = | B s = -
explosion  ygT.yalue explosion L E L - —f
@Y= limit
pressure, C | = =
— [l
Minimum Dust —
ignition explosion .
energy class = =
= e - | 4 = | =
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Engineering & Services analysis We Love Ingredients. LO.

Recipe analysis
* Recipe varieties * structure * components ¢ cross-contamination
recipes ¢ necessary dosing capacities * annual throughput

Recipe 1 3x per day Mixer type Mixer occupancy / day
Rew material 1 P Number recipes per day mixer 1
Raw material 2 30,00 kg mixer 2
Rezept 1
Raw material 3 0,50 kg B q
Rezept 2 mixer 3 recipe 3
Raw material 4 0,30 kg
Rezept 3
Total 50,80 kg mixer1 mixer2 mixer3
O 1 2 3 4 5 6 recipe2 recipe2 recipe 1 recipe 1 recipe2
;
. - . v b
Raw material 1 40,00 kg Raw material consumption per recipe _ :
recipe 1 recipe2 recipe2
Raw material 2 5,00 kg 60 kg x x x
Raw material 5 5,00 kg 50 kg — - — — z
Raw material 6 0,80 kg 40 kg
Summary Sum / day Access / day sum/h Sum/a
Total 50,80 kg 30 kg
Raw material 1 260,00 kg 8
20 kg
Raw material 2 142,00 kg 9
10 kg
Raw material 2 12,00 kg Raw material 3 1,50 kg 3
0 kg
Raw material 4 15,00 kg Rezept 1 Rezept 2 Rezept 3 Raw material 4 15,90 kg 4
Raw material 6 13,50 kg Raw material5 25,00 kg 5
u Rohstoff 1 m Rohstoff 2 = Rohstoff 3 m Rohstoff 4
Raw material 7 10,30 kg Raw material 6 4,00 kg 6
1 Rohstoff 5 © Rohstoff 6 m Rohstoff 7 ;
Total 50,80 kg Raw material 7 10,30 kg 1

AZO | Department presentation e&s | 04/2022 Folie 8



Engineering & Services analysis

Process analysis

* Bin type / -size * addition time « media * material flows / personnel
* cleaning

Delivery and Storage
of raw material

Refilling

Storage

Provision

Dosing

Collecting

AZO.

We Love Ingredients.

Provision Discharge Processing

| =—=After Dosing the process unit goes back to the storage== I I .
| Cleaning
I— = == = The filled batchtainer is stored after complete fillingmm  —— a— ot
— e = e = —=Theempty (and cleaned) container are transported to the storge for reusemm e — @—— &@—— — @ — @ — — I
A 8 o
. é} mo_ | wm 00
< s ' [}
recipe 2 i |
. g -
—a o] o =] =
Material flow / driving course g
- . walting time &
(partj-route  (part}-route positioning  number/ [ )
source (starl)  lower (target) 5 . source
x-direction y-direction accuracy 30NN oocing tme) [
from to P m
ne Container i -
Col DO1 1
Cal G Cot DO 50 12] 100 10 1 [} -
Co2 DO1 Co2C 50 12] 300 10 1 120 &
Co2C Co2 DOt 50 12100 10 1 a i
L3 |ca1 DO1 Co1€ 50 18| 300 10 1 120 o
Col G Co1 001 50 18] 100 10 1] 0 B s
L4 |cot DOY Co1 G 26 5 300 10 1 120
Cal G Cot DO 26 5 100 10 1 [
L5 |cot DO1 Co1 DOZ 6 2] a0 10 1 120
Cal DO2 Cot DO3 2 2| a0 10 1 120 Y
Cal DO3 Co1 DO4 2 2] 300 10 1 120
Cal DO4 Co1C 20 5, 300 10 1] 120 |
Cal G Co1 DO 26 5] 100 10 1 [
L6 | no Container X
3
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Engineering & Services analysis

Process analysis
* Bin type / -size * addition time ¢
media ¢ material flows / personnel < cleaning

AZO.

We Love Ingredients.

FTS-Betrieb

Manueller Betrieb

: ] e ccooootoo———omeercorrrtrec——rerrrerrrr e~ ety er vt
»container- insertion ~ container 1 container / 14,8 min temp. buffer
B e e T Cr T T e e

(1) ,container -task = g container2 i 1 EEIEETEEE niainer/ 146 min - RN I RETICTNN  ejection B

set container on roller conveyor ~ 30 seconds L5

identification RFID ~ 15 seconds = o

travle way on lift table ~ 30 seconds o
(2) ..container“-feeding

lift table up ~ 15 seconds ;

taring scale ~ 5seconds ¥ 0

raw material display terminal =

collection of raw materials/ kardex warehouse ~ 30 seconds ﬁ 7] E

request Kardex to output ~ 45 seconds 8 .

return to the station ~ 30 seconds insertion container / 14,8 min

addition in ,container” / incl. paste container ~180seconds T T T T T T T T T T e S = = 1

regisiration encore - 5 seconds o container/ 14,8 min I temp. buffer [T ciection [ R i
(3) scontainer’-providing x O 1 container / 14,8 min temp. buffer

Hubtisch nach unten ~ 15 seconds [ = L LI T I C T T T TP Ty e m e e e i o
(4) ,container-pickup & @ container 11 i

pickup by agv ~ 60 seconds (=] S 1'

- container 12 i

total time , container"-instertion ~ 460 seconds 0 min 5 min 10 min 15 min 20 min 25 min 30 min 35 min 40 min 45 min 50 min 55 min 60 min

AZO | Department presentation e&s |
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Engineering & Services analysis

Status analysis

» Equipment ¢ building ¢ control engineering ¢ process / safety

building

Conveying routes from silo to building:

silo 1 (raw material 3)
silo 2 (raw material 3)
silo 3 (raw material 1)
silo 4 (raw material 2)
silo 5 (raw material 2)

16,0m (horizontal) /9,3m (vertical) / 3 arcs
12,5m (horizontal) / 9,3m (vertical) / 3 arcs
9,5m (horizontal) / 9,3m (vertical) / 3 arcs
5,5m (horizontal) / 9,3m (vertical) / 3 arcs
1,5m (horizontal) / 9,3m (vertical) / 3 arcs

conveying route (all)
vertical - 9,3m

sus2 8.4m
s3

sa 2.9m

conveying route

conveying route ‘the build
ss & conveying route to 10 the building
the building to the building horizontal
horizontal horizontal X
2m St

1.4m

data on the drying unit
dehumidifier
(absorption dryer)
rotor ( @550x50)

850 - 1000m3/h

Proort 7,5KW.

P 8.3KW

2,6m

conveying route
to the building
horizontal

16m

A
{1,4m | @a 205mm
0,5m / @a 350mm

2,4m,

800

dry air

fixed

- discharge device - discharge device - discharge device
- ANAG dispenser - ANAG dispenser - ANAG dispenser
- rotary valve - rotary valve - rotary valve

raw material 2 raw material 2 raw material 3
BD: 0,877 kgl BD: 0,877 kg/l BD: 0,582 kg/l BD: 0,678 kg/l BD: 0,678 kg/l
discharge units discharge units discharge units discharge units discharge units

- discharge device - discharge device
- ANAG dispenser - ANAG dispenser
- rotary valve - rotary valve

AZO | Department presentation e&s |
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incl. headspace drying

AZO.

We Love Ingredients.
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Gesarmerohmes $21L Foracaseiczs Phasa 1s

[(omes)
v -
3 linen 1 tnien
sz n s n
nsn e
s 1500 s n
S~ e =i
e 284080 . o108 3 e
b i i * 00 s
s e . 1655
1518 4 o950 - 15851 ke - e
[rm— o
[EE=mi
=
prasae
=
B
L thiem
sin
s n
s
e
w5 e wm 1900
753 uen

| Anzahl Auftrage

Gesamevalumen SOLL

Fahizaiten
Produkrionszait

Fehizeit (bei Verteilung)
Produktionszeit bei Verteilung)

Kategorie 2
Kategorie 3
Kategorie 4

| Gesamtvolumen IST(2016/2017)

2.708,01 to PufferauIST
1502,76 to PufferzuIST

15t (2016/2017)

[EEER 7
579

T .
P
. 250
= =
o =
29,2% > 1.752,00 = 385,14 ke/h > 650 kg/h
20,6% > 1.236,00 271,71 kefh > 400 kgfh
48,5% > 639,70 kg/h 2 €50 kg/h 650
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Engineering & Services Conceptual design i Lo.

We Love Ingredients.

Block diagrams

» Rough-/ detailed planning ¢ priorization information flow ¢ storage areas
* production areas * zones ° roads-, & transport routes ° logistics
spersonnel ¢ interfaces

EMHM EDDD LJ H - N

R Raw materials

Product pick up

Product storage

Weighing

(automatically & manually)

Operator station

Mixing ¢ = | &

Filling o o e e = = S = f'__ _________________________
[
e el R
B ==
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Engineering & Services conceptual design We Love Ingredients. LO.

ow Diagram (PFD)
ess flow « components & structure » schematic illustration
* detailed illustration

Container handling Componenter

Hiscabarelsh Lageruag
Unsaod utg. Verreitung, Fulver k Preais wap Dispargierarazess 1 Disgergiec g ozess 2 Dispergierprazess 3
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Engineering & Services conceptual design Wl [T AT, Lo’

Layout planning 2D Crlbrrtrrt
» Components * integration existing building

* personnel « material flows * stock sizes

* maintenance rooms ¢« needed production area

SRR = ‘

Layout planning 3D
* Production system ¢ area specific illustration < detailed heights * placing of equipment
analysis of problematic area ¢ penetration & load plans

AZO | Department presentation e&s | 04/2022 Folie 16



Engineering & Services conceptual design Lo’

We Love Ingredients.

Piping & Instrumentation Diagram (P&ID)

* detailed process flow « EMSR-symbols ¢ defined construction sizes & components
» mechatronical dependences

OUTSIDE OUTSIDE OUTSIDE
wih higher
N2 concentration

intake air wih higher
12 concentraton

* * 3 -»Jf * .
1 5e +1300m

Buiding s | ey 4‘;-
) - —— [CustomerEquipment EmEE pecren o
+—o0 ——— | AZO-Equpment | Status| sm | zovzm Preliminary
Mo
e - N oBSim -— N2 - Triet TS ‘ [‘)
f = | Ewhausion . \agram

o v § — [ Connection Outside Projekt ‘
100°C i » y y
REACTOR-BY-CUSTOMER e ‘Optional ois [ nd Version| 01 |satwzn | 171
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AZO.

Engineering & Services wmedia Wl [T AT,
Media evaluation — —
» characteristic of process relevant media * examination existing media "’:: ‘::"

Interface evaluation
« existing equipment ¢ synchronization new systems

Compressed sk supply

T —— T T

P s s el [Hesassary s smounc agus

) p o
Requirement- & surface planning — F— S
[Cooting wotes suppsy e ements | ‘n,m

» Guarantee supply * communication suppliers * consideration maintenance ¢ spare parts

LRI

Consumption list
» Connection values ¢ consumption values ¢ detailed presentation of individual

Compressed air supply : [eecassary ai peasiure [ e G Ear |

Val ues [ | Tk 1
Cooling water supply : [Eooting 1157 ]
= =2 ]
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Engineering & Services pocumentation

Design Base
» General project information ¢ general site information
* system specific parameters * communication interfaces

System description
» System overview ¢ short description * detailed description

Functional description
» Mechanical system functions ¢ control functions

Safety relevant documents
* Risk assessment ¢ safety relevant evaluation (dust-ex)

Status equipment

» Dimensional/photo recording * customer specific documentation ¢ integration in
existing and further project planning

Retrofit

* Preparatory works for control and mechanical Retrofit
* customer specific processing

3D-Photo documentation
» 3D-Scan-rechnology * service and project content
* customer specific processing

AZO | Department presentation e&s |
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We Love Ingredients.

Die Prozesszeiten definieren die genauen Zeitintervalle der jewelligen Komponenten Zur Beschickung des Mischers und HOmOeniSiersios. Autterdem wurde die bestenende Abfulianiage
analysiert.

" —— |
Die Auslegungsgrundiagen und Zeitintervalle beziehen sich auf eine definierte Rezeptur. Wenn diese Intervalle eingehalten werden, wird die s=sses |«
theoretische Jahresproduktion von 5.000 fg erreicht. Berechnet wurden die Zeitintervalie bei einem 2-Schicht-Betrieb bei 4 000 Arbeitsstunden |/ /Ssss =
pro Jahr. Sy =

o =
82 Beschickung Hamogenisiersilos.
Die und Zeitintervalle bezief 1auf i Rezeptur. Wenn diese werden, wird die von 5.000 [0 erreicht.
Berechnet wurden die bel einem 2-Schicht-Betrieb bei 4,000 pro Janr
S e (7 o i - S - - - -
— . . . . . L .
s .
B e
ncany "
e ' —
r— s
P—] Wy
=
e
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AZO.

R AUTODESK RECAP A e

Engineering & Services pocumentation We Love Ingredients.

3D-Scan

By the acquisition of a 3D laser scanner this procedure was significantly simplified. By means
of a laser-based scan system a high-quality measurement in form of a point cloud can be
generated which visualizes the system, building, equipment and interfering contour with the
support of photo material.

. Low time effort for a complete, system specific (photo-) documentation

. Digital ,As-built* — status of the scanned object

. Minimization of risc with status measurement concerning completeness

. Planning safety with plant expansion and —modernization

. Automatic generating of 360° view as additional derivation of the point cloud

. Comprehensive basis for documentation, planning- and training purposes

. Optimum basis for presentations and marketing purposes

Bestands-
aufnahme

AZO | Department presentation e&s | 04/2022 Folie 24



Engineering & Services pocumentation Az .

We Love Ingredients.

Scaled

Status

Avoidance of

recording e 8 planning Assessment
including all collision points according effort -
static periphery that were not to state-of-the- plannable
elements considered art downtimes

Planning

Recording Implementing

Inter-
disciplinary
coordination

Space
requirement

Existing situation —
unknown risk at

Onetime L,Discussion

recording of the lisi > basis . Safe and
local c_oh|5|on I;;omts 4.0 dOPt"EU"} plannable Access-
circumstances without 3D scan Internal ata basis assembly ability

Marketing
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Virtual Reality
.-..the depiction and parallel perception of reality and its physical T m .

characteristics in a computer-generated, interactive virtual surrounding in
\ .
l" ‘. ' “t .I
*“-"'Q".’ —
.«

real time....”

-

» System planning on a very high base level

* Interdisciplinary discussion contents

e Stationary VR unit / mobile VR system for optimum customer support

New chances for our customers:

. System can be entered and reviewed even before installation (customer, AZO)

. Components and equipment can be entered visually in order to observe and
understand the interior areas better

. System parts can be marked, relocated and evaluated concerning the existing
space

. Employee training can be carried out even before commissioning

3D-Modelle i
. - i w . g o a
Kommunizizren k_ Gebaudetechnik Fersonalwege
- _ - _ _ .
,/-\ 3DMadalle -\} i ’j ¢
BT
L Verfahrens- 1 1
L] technik | i
T g | 4 ~ - )
0101 Lieferanten \ Ahm-;i:lungls
- g . [ - i _ -versténdnis
PN erfahrens- i i

technik

AZO | Department presentation e&s | 04/2022 Folie 26



Engineering & Services pccumentation

E&S Services

AZO Engineering Services 1200

Virtual reality atAZO
Computer-generated, interactive
virtual exploration of 3D models

Virtual environment  The task In hand

The solution
xg-.awl'ﬂrw(mr;lmm c

AZO OMors 3 DGO Of VaNanE  SSpCERY CTENQIS 1D OIS,

Design and planning o Gepicoon wshgwi, Som e
e
System e, wiaeess VR sysmms s
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s o snarrg ook
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SERVICES
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=

point cloud
Visualization
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AZO Engineering Services 1000

AZO%&s
Pre-Engineering, Proofs of
Concept & Feasibility Studies
all from a single source

Analyses  Our mission ‘We dellver solutions

Asoraat wo povs = rootis

HOR  marutacrzrars o geams 300 o Gasony sudks e et shuTEeen, egen of
and PIanning oy fof aiomaka MIkas  SRYSOyl FOCKSRS AT ISING pants, ringing comox
=me s, aan

ws
Potential Medla 1y o
=ae g
avaTpng frocucica fadfs nwunwmw TOMOUS S0 W5 SCanS Tyour
Technology it 3% vzou for me b, ko, 3w ng o pases
‘Management e

£ angprosmg twam, compozan  TCEODZE oR you Zarae. e sz sy s
DOCUMENtBtion ol A20 et wh g o0

WD SrCas I 10 3 Ocr comprosansia mmranz;,nammn

MRGING SNG COMTUOINoN 3nG
g s, camia. | Faansoon tapngpent
453 Oy OuT PrOGECIon pens

1E0000 SCRTORS RXYOU AMAN PGS 1781 30 11 FIDoUCIcn.

SERVICES 4Business Divislons - 1 collaborative engineering

Greenfield

Retrofit

point cloud
As-Built Modell

We Love Ingredients.

AZO Engineering Services

AZO.

1100

3D Laser scan as basis for
an individual system engineering

Digitaiization The task The solution
TrcomO T EERa G AZD)OMES TR possTHy T $Om™ 000G 08 CrRERR. §a%50 M
[ s el e monis 1
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Engineering & Services Technology management

Process equipment
* Functions ¢ interfaces ¢ application area ¢ continuous co-operation (suppliers)

Benchmark for concept development

* Project-specific solutions * demand process * clarification state-of-the-art
« coordination project content

Integration-/layout planning
« Detailed coordination e planning safety « compatibility « area specific coordination

Offer phase / documentation

 Coordination & processing ° project specific communication < uniform
* stage model

Personensichere Lésung

Y [ 12" | Racktahrt | Anzahi | Abstelien :‘“’”"; Anzahi

m] Kurven is]

e
station [m]
80.0] 36.2] 0] 00} o 0
50,0] 362
80.0| 362
80,0| 362
800 362
50,0| 36.2]
800 362
800 362
80,0| 362
50,0| 362
50,0| 362
80| 362
800 36.2]
800 362
80,0} 36.2| T i

T 2 1 lung
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with suppliers

AZO.

We Love Ingredients.

Separate station
for discharge of
residuals

Pre-weighed and/or
negative weighed
components

27 docking
stations

Platform above
AGV operation
for maintenance
works

Process
information

Agreement .
Detailed

set-up
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