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Incubation Periods

L
»Why are the liquid foods must be storag
one week?

>Pasteurized products, such as fruit juicé
must be kept for one week in storage du
safety because of the incubation periods.

>All pallets have to stay in the wareho :
incubation, so warehouse capacity is pa
important for pasteurized liquid foods.
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3 Automatic Storage and Retrieval System (AS/RS
»AS/RS Components

. AS/RS Storage Process
r

ocess

Before AS/RS

!

>»When we look at Turkey’s practices in
we see a system of six and nine
standard heights, by lifts and forklifts k
human operation.

>When the given forklift operation
considered, the width of the aisle bet y
racks should be minimum of 3-3.5 meters

>In warehouses established with AS/
enough that pallet handling widths are wi
widths. In other words, the handling pro
be done in an area of 1.5 meters wide.
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Before AS/RS Before AS/RS

»>The resulting difference in two mete
provide 42% more storage capacity
meters gain in a 10 aisles warehouse.

»But the important thing is not only to i
the storage volume, also to operate the
quickly and smoothly with the right algori
system requirements [1-5].

»Therefore, the AS/RS is required, which
controlled with computer software,
interactive with connected other systems,
complete control with product |dent|f|cat|
tracking operation.

»>AS/RS has got two main components. Firs
the shuttle robot that takes the pallet (the
stack) on and carries it to the transfer pom L€
robot) and rails. The other one is the g
that works as depth and height in tw
between the racks along the aisle and car
pallet to the assigned rail starting point.

>»AS/RS starts working after pallet:
transferred to the warehouse.

»>The pallets are placed on the rails with

axes Cartesian robot by moving onto the ra
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Basic AS/RS

AS/RS

> AS/RS (Automated Storage and R
System) general working principle:
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Warehouse Rack System (top view)

>»When the product pallet is ready, the
robot takes it on, then the cell address
aisle robot are determined according to
barcode information and designed algorith

»>After that, the aisle robot takes the shuttl
to the desired rack (tube) entry by

between the rails. The shuttle robot ent
tube and leaves the pallets at the speci
addresses.

>The shuttle robot places the pallets fr
deepest cells because all the products
placed the same way in the tube.

»According to delivery data and the first
output (FIFO) rule, the algorithm decides &
rack the product will be retrieved a
Cartesian robot takes the product to the
station, repeating the storage actions [1-3]

»For unusual circumstances, general alc
can be disabled and the system can be cor
manually. The AS/RS's units' communica
wireless.

»>All movements in the system are recordec
database. Stock data can be viewed remot
reported.
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AS/RS Components

ts
STOCK1 STOCK2 STOCK3 %»AS/RS Componen

ROBOT1; ROBOT2;

1
*Storage to STOCK1 area, «Storage to STOCK
*Retrieval from STOCK1 and STOCK2 *Retrieval from STC

»The middle stock area (Stock2) will be storaged from one
retrievaled from the other side. As a result, 2 robot will be

Shuttle Ro
I

lifting gear unit

mmm) Aisle Robot
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AS/RS Components

Servo Motor

Fotoelectric Sensor

Aisle Robot Motor and Gear Group
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AS/RS Components

Aisle and Shuttle
robot PLC examples

AS /RS Storage Process

»AS/RS Storage Process
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AS/RS Storage Process AS /RS Storage Process

>The beginning of the storage place is the
line which is the intersection point of the
robot and AS/RS.

»At the end of this conveyor line, t
products on the pallets are arranged on th
defined barcode product information of th
transferred to the database during the
process.

Carry the pallet
1o Uhe ducidud

>Pallets are taken on to the shuttle Storage Process

carried to the aisle robot. The aisle robo Algorithm ranet e o
the tube entry/exit of the cell address, Flowchart e
determined by the algorithm, and a

transfer of the shuttle robot to the tube

the storage process is completed.

AS/RS Retrieval Process AS/RS Retrieval Process

»>The shuttle robot selected in the retrie
goes to the related aisle robot and gets o

>The aisle robot goes to the pallet's add
and waits for the shuttle robot to pass
rail.

rjeval Process >The shuttle robot takes the pallet from t
;AS/RS Ret gets on the back of the aisle robot with the

»>The aisle robot carries the loaded shut
rack system's front rail and waits for
through. The loaded shuttle robot go
shipping (output) station and leaves
Thus, the retrieval process is completed.
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AS/RS Retrieval Process

Carry the pallet
to transfer point

AS/RS Retrieval Process

Communicate
with 1C and
verify the
product

Read the
pallet’s barcode;

Take the pallet
on and carry it

Select the aisle to the aisle
and shuttle robot and get
robot

Carry ths pallat
to output
station

»At the shipment of the products which a
in the warehouse, the incubation period
considered due to FIFO rules while retriev

‘Specify the cell address of the
501d product according to FIFO,

>For reducing retrieval times, the operati
started from the nearest addresses to
station according to the algorithm.

Cammimica ™

fuith shuttle robot

and pass through
rack

Go to aisle Go to designed
rabot and get adress’ rack
on it entry

s shuttle robot
battery enough?.

Send it to
charge station
and assign
other shuttlc
robot

AS/RS Retrieval Process

»According to the specified algorithm,
control of the system will be done
According to given work order of t
computer and robots' positions, the Carte
motors’ control will be done with their d
PLC.

>Flexible controlled, high torque AC se
are supposed to be used for AS/RS. PL
the position data which is necessary
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AS/RS Automation Technics

Sensitive and accurate
distance detection

Control Algorithms

TN
Totor [Semvomoar
Driver \ verscal /

Proximity Sensor ——

Wireless
Network

/5 4 A\
L Motar /Servo Matory
Driver \ Horizo

Database and addressing ) .
3 Security wireless
algorithms L
communication protocol

Shuttle Robot System Block Diagram

Control Stralegy
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Power that will lift a ton

Encoder accuracy support
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AS/RS Automation Technics

»>Motors will take the product to correct &
according to information that recieved fro

on the rails and encoders. The spin, slide o
situtation of the motor can occur the
position data error, so the position data
confirmed with the sensors on the rails.

>Aisle robot, shuttle robot and central
systems will communicate with wireless
and profiBUS.

»The WLAN adapters will be set up to th
points at the warehouse.
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