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Automated warehouses for boxes

Storage processes have become astrategicelementinsupply
chainmanagementand, therefore, inthe creation of valuein
business.

In addition, the integration of automated systemsin
handling processes hasadirectimpact onthe productivity of
organisations, reducing costs and improving servicesin the
supply chain.

Thisincrease in productivity iseven more apparent when
automaticstacker cranes (miniload) are used in awarehouse
for boxes. With these cranes, full use can be made of the height
and width of space inthe warehouse and the stored product
brought closertothe operator, ensuring an efficientsystem
forthe preparation of orders.

Mecalux Group has more than 50 years’ experience in the
installation of storage systemsand equipment for all sectors
of the economy, using the most advanced technologiesin
industry.
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Automated warehouse system
for boxes that combines racking,
stackercranes, conveyors,

and warehouse management
software as a single product:

Characteristics
of automated
warehouses for
boxes

Optimal forstorage and picking
inaccordance with the
“product-to-man” principle.

These warehouses consist of one
ormore aisles with racking on both
sides for storing boxes or trays, with

Thewhole systemisdirected by a

astacker crane moving up and down management software program
each aisle, moving and depositing totheracking. The conveyors carry thatrecords the location of all
boxesin theirlocation. The picking each boxto the operatorand once goodsinthe warehouse and

and handling area, which consists they have done theirwork, return keepsareal-timeinventoryin. Asa
of conveyors where stacker cranes theboxonthestackercranestobe result of its extraordinary ability to
depositloads extracted from the placedinits correct positionin the adapt, it can be integrated into any
racking, islocated atone end or next racking. production or warehouse process.

4 Automated warehouses for boxes www.mecalux.com
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Advantages:

- ltautomates the entry and exit of
products.

- Itsaves warehouse space.

- Iteliminatesthe need for
manually-operated turret
trucks andavertsaccidentsasa
resultof handling errors

- ltcanoperate 365 daysayear.

- Iteliminates errorsresulting

from manual handlinginthe - Itsignificantly increases capacity
warehouse. for customerservice.

- Itmonitorsand updates - Ithasashortreturnoninvestment
inventory management. period (ROI).

T MECALUX



Basic components
of automated
warehouses for
boxes

Automated warehouses for boxes
consist mainly of the following
elements:

- Stackercrane
- Racking

- Pickingandhandling area
- Managementsystem

- Loadunit

- Controlandsafety systems
- Optional equipment

Stackercrane

Arobotthatlocatesand removes
boxes onracking, and carriesand
depositsthem onthe conveyorin the
header of the warehouse.

The crane can performtwo
movements: lateral, over the rail
alongtheaisle andvertical, to
place boxes on the different levels
of racking asrequired. Lateral
movements to extract and deposit
boxes are performed using the
extraction system located in the
lifting cradle.

6 Automated warehouses for boxes

Components of the stacker crane
This robot, which can handleand
store goods, consists of various
elements that comprise an integrated
unit. It moves around on rails
embedded into the floor, with its
upper section guided by a profile
attachedtotheracking.

The correct position of the stacker
craneis controlled using laser
telemeters. Communication s via
cable-free devices usinginfrared
signals (communication photocells).
Forits power supply, it uses open fixed
linesand glide plates.

www.mecalux.com



Top guide base

Column

Bottom guide base

Remote electric box

Cradle and extraction system
Drive engine

Elevator motor

Laser telemeter

Cable-free communications
equipment

10.Line for power supply

11. Lower track

12.Upper track

13.Topend of aisle
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Lowertrack (11), power supply, (10)
and hydraulicadjustmentstop (13)

Bottom guide base (3), elevator motor, (7)
andtelemeter(8)

T MECALUX -



Basic components

Racking

Designed for storing boxes in
height, the racks are perfectly suited
forthe movement of the stacker
crane. Their design allows for more
efficient use of space andincreased
warehouse capacity.

8 Automated warehouses for boxes www.mecalux.com




Pickingand handling area

Thisareaislocated nexttoorin front
of theracking. Thisiswhere the
mechanical movements need to bring
the boxes closer to the operator or
stacker crane occur, so thatthey can
be collected and returned to their
position inthe warehouse.

This area consists of a series

of conveyors that facilitate
communication between work
stationsand stacker cranes, speeding
up the entry and exit of goods from
the warehouse.

There are two conveyor systems for
boxes:

- Roller conveyors

- Beltorband conveyors

Managementsystem

Thissystem runs all the warehouse
operations, making the most of
thetime and the use of warehouse
space.

Its ease of use and integration make
itawarehouse management tool
thatisin perfectsymbiosis of the
ERP of the client.

This software simplifies the
management of all storage
processes, and enables simple
accesstoallinformation inreal time.

Italso keepsanongoing, up-to-date

inventory of all the goodsin the
warehouse.

T MECALUX



Basic components

Plasticbox

Load unit

Automated facilities can also be made
tostore plastic, metal, or cardboard
boxes. The most common plastic
boxes are euroboxes that measure
400mmx 600mm or 600mm x
800mm, atnormal height.

Theideal load unitin automated
warehouses for boxes is determined
based on the product to be stored.

Control and safety systems

Apowerful and experimented Steel mesh enclosures have been
control software program, erected in open areas to prevent
together with various mechanical contact by operators with moving
and electronic devices, executes elements that could pose arisk.
movementsin asafe and accurate Accessdoors are connected to the
manner. control system, so that the machines

stopwhen the doors are open.

Cardboard box

10 Automated warehouses for boxes www.mecalux.com
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Optional equipment

Other supportequipment can also
beincluded, such as:

Barcode readers
Reportand label printer
Scales

Pick tolightand puttolight
devices, etc.

T MECALUX



12 Automated warehouses for boxes

Optional elements

in an automated warehouse

for boxes

Automated warehouses for boxes
allow for different options according
tothe requirements of each facility.
The options chosen will be in
response to specific requirements to
be met.

O ooNoUhWN =

14.

Load units

Extraction systems

Models of stacker cranes
Single or double depth
Oneormoreaisles

Onestacker crane per aisle
Onestacker crane for several aisles
Several stacker cranes per aisle
Picking and replenishment
positions

.Role as buffer
. Working temperatures
. Combination with other

warehouse systems

.Supportequipmentfor the

preparation of orders
Automatic classification sorter

All of the above are suitable for:

- Heightsof upto20m
- Loadsof up to 100kg per box
- Variablelengths

www.mecalux.com
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Optional elements
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Load units

Automated warehouses for
boxes are built for differentload
units. The most common of these
load units are as follows:

&I

Eurobox (400mmx600mm) Eurobox (600mm x800mm)

- The mostcommon model, due toits - Usedto store medium-sized
measurements and construction. products.

- Different heightsthatare suitable - Load capacity of up to 100kg.
forthe goods and the volume stored - Various heights available.
areavailable.

- Thebases of the boxes can be
smooth orreinforced, depending
ontheirweightand use.

- Optionallid to protect the product.

- Optiontoincorporate subdivisions
tostore various SKUs without
mixing them together.

Plasticbox
withdividers

14 Automated warehouses for boxes www.mecalux.com



Cardboard boxes

Medium-sized cardboard boxes can
be stored directly without additional
support (plasticboxes or trays) if they
donot needto enter the warehouse
again.

Evenif the most used cardboard boxes
have similar measures to plastic boxes,
theirvariability, rigidity, and possible
deformation mean that they require
specifictreatment.

Plasticor metal trays

Trays are used to store boxesand
objects of varying dimensions,
and are built specifically according
tothe product and the specific
operations of each client. They can
be made from plastic or metal.

T MECALUX 5



Optional elements

Extraction systemwith forksto extracttwo boxesatthesametime

Extraction systems

Different extraction systems can be
installedin the cradle of the miniload.
The system chosen will depend on
the product, the number of units to
be handled, and the movements that
will be required.

The cradle can hostone ortwo
extraction systems.

The most frequent of these are
indicated below:

Extraction system with forks (EP)
Thisis the simplestand most
commonly used system. The fork
enters through the bottom and
extractsthe box.

There are two types of model for
single and double depth. Thereisalso
amodel that can extract two boxes at
thesametime.

Details of the extractionsystemthatcombines
forkswith belts (EC).

16 Automated warehouses for boxes www.mecalux.com



Extraction system that
combines forks with belts (EC)
With this system, the forks are
activated by belts that push and
pulltheload.

Itis a fast-paced dynamic system
that can move one or two boxes
atonce, asitis possible towork on
both sides of the racking unit.

Extraction system with side

claws (EG)

Thisis asystem of vertical forks with
semi-detachable shaftsthathold up
cardboard boxes (up to two at once).
When the shaftsarein ahorizontal
position, they trap the boxes to extract
or push themalong.

These forks also facilitate the
movement of boxes to change the
side ordepth on theracking on which
they have been placed.

Cradlewith two extractors
thatcarriesfourboxesat
once.

T MECALUX 7



| .~ Optional elements

=:

I I
i

] ."I; E! . '= H |'r=

]

Models of stacker cranes

Each warehouse requirement
demands a different model of stacker

There are three basic lines of stacker
crane, each with different speedsand
equipment depending on the services

These vehicles are characterised by an
aluminium column that can handle up
to 50kg at a height of 9m. Basically,
thisrangeis designed for high
productivity.

18 Automated warehouses for boxes
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The ML100

These vehicles have amaximum
height of 12m, and can carry up to
two 50kg boxes.

www.mecalux.com



The MLB

These stacker cranes that can exceed
20min height, and carry up to four
50kg boxes with two pieces of
equipment for double extraction.
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Single ordouble depth

This type of warehouse can be built
to hold one box (single depth) or two
boxes (double depth) on each side of
theaisle.

Singledepth
- Oneboxperlocationonracking.

- Maximumspeed of entriesand
extraction of boxes.

- ldeal forwarehouses where
priorityis placed on the speed of
the system, rather thantotal
warehouse capacity.

- Thereisdirectaccesstoall boxes.
Therefore, itis mainly used when
the productsstored are all of the
same category and consumedinthe
same quantities, orwhenthereis
more than one box per SKU.

20 Automated warehouses for boxes www.mecalux.com



Doubledepth
- Twolevelsofdepthineach
location ontheracking.

- Maximum box warehouse
capacity.

- Forcompaniesthatseek a perfect
balance between warehouse
capacity and speed of handling.

There isdirect access to the boxes
in front, while those behind
themrequire the onesin front
tobe moved before they can be
accessed. While at first this would
appeartobe adisadvantage, this
isnotthe casein warehouses with
amixofA, B, and C products (“A”
products being high-consumption
products, “B” products medium-
consumption, and “C” products
low-consumption) since:

- Thereserve boxwith productAis
placedinthe box behind the front
row.

- Product C canbeplacedinthe
second position.

- Giventhatitis usually known what
willbe prepared beforehand,
duringidle-time products can be
repositioned so that those that
willleavefirstare placedin front. It
also allows renovations of boxes to
be carried out outside of business
hours.

- Capacity peraisleis doubled.

Warehouse withdouble depth

T MECALUX 2
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Oneormoreaisles

Automated warehouses for boxes,
which are of variable height and
length, can consist of one or

more aisles, depending on the
exact warehouse capacity, the
dimensions of the warehouse,
and the required number of
movements.

6

Onestackercrane peraisle

The mostcommon arrangement
istoinstall one stacker crane per
aisle. The model and number of
extractors willdepend onthe load
unitandthe needs of the client.

22 Automated warehouses for boxes www.mecalux.com
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Onestackercrane
forseveral aisles

Inwarehouses with little movement,
onestacker crane for several aislesis
sufficient. Tochangeaisles, thereisa
transfer bridge located at the rear of
the warehouse.

To move boxes to the various picking
positions, ashuttleinthe front could
be sufficient, rather than a circuit of
conveyors.

Detailsofashuttle(1).

Automated
warehouse forboxes
withnine aisles
served byasingle
stackercrane.

1. Shuttle
2. Transfer bridge

Detailsofatransferbridge (2).

T MECALUX =
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Several stacker cranes
peraisle

Two stacker cranes that movein
thesamelaneinthe sameaisle can
beinstalled, albeit with certain
restrictions.

Anothersolution is to position two
or more stacker cranesin height, as
shown intheseimages.

Forthis, the rackingincorporates
auxiliary structures such as elevated
aisles, with supportand guide lanes
along which stacker cranes move.

The number and measurements of
stacker cranes are determined by
the height of the warehouse and the
number of movements required by
the system.

Theinstallation of more than one
stacker crane in height multiplies the
number of movements. This, when
combined with the correct choice of
model of machine, will resultin an
increase in the capacity of locations,
aswellasanincrease in flows.
Therefore, itisavery suitable solution
forwarehouses considered high-
performance, orwhen the warehouse
is used for sequencing purposes.

24 Automated warehouses for boxes

Optional elements

1. Warehouse racking

2.Lower level miniload

3. Upper level miniload
4.Intermediate structure
5.Lower level input conveyors
6.Upper levelinput conveyors
7. Lower level output conveyors
8.Upper level output conveyors
9. General collector

Goodsthatcome fromthe
production or reception areas are
senttothe appropriate level using
forklift trucksthatsend themto
separate channels with sloping
sections.

Intheimage, there are separate
entry and exit channels that prevent
products from being mixed together
and canresultinvery high flows.
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Example ofanautomated
warehouse for boxeswith eight
stackercranes: fourtoservice aisles
onthetopfloor, and fourtoservice
aislesonthe lowerfloor.
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Lateralview of the warehouse, with twostacker cranesin height.
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Optional elements

Picking and replenishment
positions

Eachwarehouse solution has
aspecificheadersolutionand,
therefore, a particular picking
position solution.

With asingle aisle, there are two
header options: frontal and lateral.

Frontal header

Thisisa U-shaped circuitlocated at
theend of theracking. The operator
carriesoutthe various functions at the
front, where the supportequipment
(screen, barcode reader, confirmation
buttons, emergency stop button,
control of loading gauge, etc.)is
located.

Goodsarereplenished in the picking
position itself.

Detailsofafrontalheader

26 Automated warehouses for boxes www.mecalux.com



LML U St OO0 ol T !

b TARRRT ' AT AR b W S

W o g !

ilyﬁl m*"‘+'l!ﬁd!‘ltﬁiiﬂ-jk'ﬁ _--l#‘-“:uy'l-lr_l. |I|." = =n ' -

- am m TR A m e m s R R a A r W AR S W Ak Ak W Ak = s om AR = a8

- RO E T R CIE

T e I e e I R R N L

Lateral header
In this case, the circuitis also
U-shaped but positioned
laterally to the racking.

Thissolutionisideal when
better use mustbe made of the
length available, or when two
stacker cranesare workingin
thesameaisle.

Detailsofalateralheader

T MECALUX =



Optional elements

Inwarehouses with two or more
aisles, the number and form of
picking positions depend on the
number of picking operationsto be
carried outand onthe procedure
usedinthe preparation of orders.
Thisis also true of operations to
replenish stock, which can be
carried outinthe same position orin
some other location.

Examples of picking positions:

T o

Ll

Two aisles and two separate
picking positions
In this case, two warehouses with

one aisle are combined. Each position z Two aisles with one picking

only receives boxes stored in one aisle. position

Working with just one operatorisa Aunidirectional cross conveyor belt

viable option. connects the differentinputand
output conveyorsto the picking

Goodsare replenishedin the picking position. Goods can be replenished

position itself. inthe picking positionitself orviaan

additional conveyor connectedtoa
production centre or replenishment
position.

28 Automated warehouses for boxes www.mecalux.com



Two aisles and two picking
positions

Two cross conveyor belts are
installed to allow the inward and
outward movement of boxes, both
from the aisles and from picking
positions.

FAB AN

-l

Thissolutionisonlyvalidif the
two stacker cranes can supply the
number of boxes required by each
operator.

i
P
i
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As with the previous solution, goods
canbereplenishedinthe picking
positionitself orvia an additional

conveyor.
Numerous aislesand numerous Aspecific position for

picking positions replenishment operationsisalso
When there are more than two aisles required. This position can bein
and more than one picking position, thesameareaorinanother part
aminimum of two cross conveyor of the building connected to the
belts are required to connect the warehouse using roller conveyors.

inputand output conveyorsin the
warehouse to the picking positions.

T MECALUX 2



Picking onlateral live storage
racking

When alarge number of SKUs are
accessed on a constant basis, an
optimalsolutionis toinstall live
storagerackingon the lower levels,
positioned laterally and able to handle
adepth of two or more boxes.

Thereserveissituated at the top of
the warehouse. The stackercrane

replaces channels as the boxes are
emptied.

Whilst working with this system, pick
tolight devices and conveyors can
beinstalled. These devices make the
work of the operator easierin order to
improve their performance.

Theimage below illustrates asolution
with two aisles: one single depth

and one double depth. One of the
double-depth live storage racking
laterals has picking channelsanda
conveyor, while atthe front thereisa
header with two picking positions for
preparing SKUs consumed in smaller
volumes.

Therepositioningis carried outatan
independent point.

Atwo-aisle automated
warehouse for boxes with
livestoragerackingonone
side.

30 Automated warehouses for boxes www.mecalux.com



T MECALUX 3



Large-scale frontal picking

How awarehouse operatesis
determined by the number of picking
positions, stacker cranes, lines to
prepare, and orders prepared by each
operator.

Boxes can arrive at picking positions
inan intermittent manner, thereby
thereisaneed foranaccumulation
conveyorin each position.
Nevertheless, said goods may need
toarrivein acertainsequenceinorder
to avoid down timein operations.
Each warehouse will require a specific
project, designed to the requisites of
theclient.

The examplein thisillustration shows
awarehouse with nine double-cradle
miniloads, seven picking positions, a
position for replenishing stock from
the palletarea, and three conveyor
circuits. With this arrangement, boxes
destined for picking positions and

the warehouse and boxes containing
ordersthathave already been
prepared are not mixed together.

Ageneral collector connects this
warehouse to other work areas.

32 Automated warehouses for boxes

Optional elements

Details of picking position

www.mecalux.com



1. Warehouse for boxes

2.Stacker crane

3.Boxfill position (supply)

4. Elevator

5.Picking position
5.1. Output conveyor to picking with accumulator
5.2.Semi-detachable ergonomic conveyor
5.3. Return conveyor
5.4.Boxes for orders
5.5. Conveyor for prepared orders
5.6. Boxes made for orders

6. Level of conveyors for dispatches

Warehouse with ninedouble-
cradle miniloads, seven picking
positions, a position for
replenishingstock fromthe
palletarea, andthree conveyor
circuits.
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Picking positionsin annexed areas
Picking positions can be located in
annexed areas, fitting out the space
they would occupy if they were
locatedin the frontas awarehouse.

This type of solution facilitates future
growth, in particularin picking
positions. It also doubles the size of
the warehouse, leaving the common
conveyor areain the middle and each
section of the warehouse on both
sides.

Picking positionsonthe
sideontheautomated
warehouse for boxes.

34 Automated warehouses for boxes

Optional elements
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Picking positions can also be Theillustration below shows a
installed in elevated areas. By warehouse with four picking
installing themin elevated areas, positionson an elevated floor. The
the benefits of placing picking lower partis used as a classification
positionsinannexed areas are anddispatch area. The conveyors
retained and best use is made of on both floors are connected by an
the height of the warehouse. elevator.

1. Automated warehouse for boxes
2.Stacker crane

3. Picking positions
4.Elevator

5. Classification area

Automated warehouse with picking positionson an elevated floor.



Automated warehouse forboxes
tosupply asorter

The example seenin thisillustration,
awarehouse for cardboard boxes
operated by 12 double stacker cranes,
allows cardboard boxes to be stored
directly with their goods inside. Thisis
common in the textile and accessories
sector.

When the timeisright, the cardboard
boxes are sent to the picking
positions. The productis then
extracted frominside the boxes and
depositedloose in a classification
sorter with accumulation cells. Each
cellrelates to an order, with the goods
deposited automatically into the
appropriate cell.

Inthis case, the sorteris a never-
ending circuit of shuttles that form
achain. Each shuttle hasa mobile
horizontal band that, at precisely
theright moment, moves the goods
leftorright to depositthemin the
appropriate cell.

1. Receiptof goods

2. Extendable conveyor

3. Quality controland
reconditioning

4. Automated warehouse for boxes
with stacker cranes

5. Boxconveyor circuit

6. Areaforinsertion ofindividual
units

7. Order classification sorter

8. Cellsforthe preparation of
orders

9. Sealingand control section

10.Supply of empty boxes

11. Route classification

12.Dispatches

36 Automated warehouses for boxes

Optional elements

Supportequipment helps make the
work of the various operators involved
easier.

Orders prepared in the cells of the
sorterareinserted into cardboard
boxes, which are sent to the sealing
and control section on the conveyors.
Finally, these boxes are sent to the
route classifiersinstalledin the
dispatch bays.

Formore information on sorters, goto
pages 50-53.

www.mecalux.com
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Automated

warehouse forboxes
providedbyasorter.

P L L L L e T T )
R, R,
i, Foakl" II-.I... Fat

| Rl b o et bl | e o i :

sinle T A, | i
(1L a B s Bu® §o5, /

e gymmgei gepegrangurgy emnge’, -Y N\

_ ._
. . ..,.. .... _-
_n_q.-.-.hlhl?..huﬁl.-ll IhIlh-“.. _...I.I-.I- h.-/ J
BEIRETE QEprETEgUER PR, " k-
1
. g monls sy n '
welBrafu" FulufoanfoabF vanln __/ ¥
L bl it "

. P M Y
wlBnwle™ Fula Foab ' canle §,

T MECALUX =



=i

|
'_F,.,.d"'
=

BT IR

1‘1._,"2'
- X

Y gy
&

A

Automated
warehouse for
cardboard boxeswith
side entrance and exit.

Automated
warehouse for plastic
boxeswith front
entrance and exit.

38 Automated warehouses for boxes

Optional elements

10

Role as buffer

Miniloads can be warehouses
thatregulate between different
production areas, provided that they
handle complete units. Thereare no
picking positions.

In this case, two conveyors (one input,
one output) connect the warehouse
tothedifferentareas.

Goods can enterand leave the
warehouse via the front or through
thesides, asshownin theimages
here.

Any type of stacker crane can operate
inawarehouse thatactsas abuffer.

However, those used most frequently
are high-performance stacker cranes,
which can also be used as sequencers.

Another buffer solutionis toinstall live
palletracking asawarehouse.

Boxes enter through one side of the
channels, gathered, and are extracted

through the other side when required.

Two stacker cranes (one on each side)
filland empty the warehouse.

www.mecalux.com
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Working temperatures

Some products require controlled
temperatures, with some requiring
even temperatures below 0°C
(freezing chamber).

Inthese cases, the warehouse
isinsulated to prevent aloss of
temperature and, therefore, saving
energy.

Intemperatures below zero, picking
positions are located inannexed

areas.

1. Medium-sized cold chamber
2.Racking

3. Stacker cranes

4.Inputand output conveyors

5. Picking positions
Automated warehouse

6.Elevator
forboxesin coldchamber L .
with picking positionsinan 7. Annexed picking area (optional)
annexedarea. 8.0rder consolidation area

T MECALUX 3



Optional elements

Combination with other

warehouse systems
Miniload combined

with differentload units Differentgoods andload units that
anddiverse warehouse require particular treatment can be
systems. keptinasingle warehouse.

Furthermore, there can be great
variationin the rate of consumption
of these goods. Asaresult, the
procedure will require a different
applicationineach case.
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Thus, different warehouse systems
are often combined, with simpler or
more complexsolutions, depending
ontherequirements of the client.

Example 1

Inthis example, thereisan automated
warehouse for boxes incorporated
into alargerwarehouse. It consists
of acompact palletstorage area

for products of mass consumption,
aconventional racking unitarea
served by trilateral turret trucks to
store varied medium-sized goods,
which allows ordersto be prepared
directly onthe palletor whole pallets
tobe dispatched, and an automated

B S

L L L Lt

1. Automated warehouse for boxes

2. Picking header

3. Boxconveyorcircuit

4. Clasimatvertical warehouse

5. Automated warehouse for pallets

6. Pallet conveyor circuit

7. Picking position on palletand replenishment
of automated warehouse for boxes

8. Conventional warehouse for pallets

9. Compactwarehouse for pallets

10.Classification sorters

11. Consolidation area

12.Loading bay

warehouse for pallets for reserve and
large products. In addition, these areas
have three automated Clasimat vertical
warehouses for small components with
order preparation and replenishment
areasand a conveyor circuit, a
classification sorter, a consolidation
area, and loading bays.

Italso has Easy WMS warehouse
management software, which manages
allareas of the warehouse inan
integrated manner.

T MECALUX &



17l

i

-
el
=

Automated warehouse forbo
integrated with other picking
warehousesand connected by a
system of conveyors.

Optional elements

Example 2

In thisexample, thereisan
automated warehouse for boxes
integrated with other picking
warehouses (one with conventional
racking and anotherwith live pallet
racking). Allare connected bya
circuit of box conveyors and elevators
that, inturn, is connected with pallet
conveyors and depalletising posts,
one of whichis fully automated.

“A" products (products with high
levels of consumption), “B" products
(medium level of consumption) and
“C" products (those consumed in
small volumes) are storedin asingle
warehouse. According to the 80/20
principle (80% of consumption
volumes is accounted for by 20%

of SKUs, while the other 20% of
consumption is accounted for by
the other 80% of SKUs), close to
15% of SKUs could be “A” products,
35% “B" products,and 50% “C”
products. Thus, according towhatis
stated here, itislogical to store each

www.mecalux.com



type of product with a different
storage system, where the size of the
warehouse so allows.

Inthe examplein theimage on the
left, “A" products would be stored
onlive palletracking, possibly using
pick tolight systemstoimprove
performance, as this would result
inmore lines for the preparation of
orders. “C" products would be on
the conventional picking racking,

N

N

S 0O NV AW

0.

Automated warehouse for boxes

Conventional picking warehouse (operated using shuttles
with IT supportequipment)

Live pallet picking warehouse with pick to light
Automated conveyor circuitand box elevation

Quality control

Unloading bay

Automated pallet conveyor circuit

Depalletiser (automaticand manual)

Lateral picking in automated warehouse for boxes

Pickingin the header of the automated warehouse for boxes

while “B” products would be located
onthe miniloads.

Anumberof “B” productscanbe
extracted frequently and, while
theyare not “"A” products, it could
be beneficial tostore themin this
system. For these products, there
aresideways live pallet channels that
facilitate picking. All other products
are extracted from normal picking
positionsin the header.

When orders are prepared in different
areas, thereisaconsolidation area.
Itisimportant to analyse how goods
aresentfromreception areas as well
as from preparation areas. In this
example, they are sentonrolleror
band conveyors, as well as vertical
elevators that connect the two floors.
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Optional elements

Example3

Inthisexample, thereisawarehouse
in which products have been divided
into differentareas. The most
appropriate systemis chosen based
on the dimensions and typology of
the product, the quantity to be stored,
and picking and safety requirements.

Each area of thewarehouseis
strategically located, dependingon
the flows of movements and the size
of the product.

There are various conventional
warehouse systems and three
automated warehouse systems.
The latterincludes a self-supporting
warehouse for pallets, which has a
picking position, four automated
Clasimat vertical warehouses for
components, and asingle depth

L £ —

e = e

! —— =

S e —

Automated warehouse for boxes
Automated warehouse for pallets
Clasimat vertical warehouses
Irregular large goods
Warehouse for reels

Warehouse for bulky goods
Profile warehouse

Battery charging for turret trucks
9. Receptionarea

10.Consolidation area

11. Loading and unloading bay
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miniload with a lateral picking The Mecalux Easy WMS
position for medium-sized managementsoftware program
products. controlsall functions performedin
any part of the warehouse.
Ordersare consolidatedina
common area used by the three
systems to later send them to the
appropriate dispatching channel,
depending ontheorderorroute.

Automated warehouse
forboxescombined with
otherautomatedand
traditional systems.
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Example4

Inthisexample, thereisanother
possible solution for an automated
warehouse for boxes combined with
live palletrackingand an order sorter.

“B” and “C" products are located in
the automated warehouse, while “A”
products are positioned in live pallet
warehouse. The products prepared
inboth areas are automatically
carried to an order sorter, where they
are consolidated and identified by
operators.

Live palletracking incorporate pick
tolight systems for the paperless
preparation of orders, and roller
conveyors tofacilitate the preparation
and transportation of the boxes.

46 Automated warehouses for boxes

Optional elements

Thereisaposition for replenishing
orders forthe automated
warehouse forboxesinan area
separate from the picking positions,
with direct exits forempty boxes
andaninput conveyor to the header.
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Automated warehouse
forboxescombined with
live palletrackingandan

w N

® N v

9.

. Automated warehouse for boxes

Header picking position

Position for replenishing automated
warehouse for boxes

Output of empty boxes with accumulation
Input of replenishment boxes

Live pallet racking with pick to light
Replenishment for live pallet racking
Goodstoreplenish automated warehouse
forboxes

Goodstoreplenish live pallet racking

10.Conveyors for prepared orders
11. Ordersorter
12.Consolidation of orders
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Supportequipmentforthe
preparation of orders

There are different support
equipment for the preparation of
orders. The most common of these
areas follows:

Preparation of orders with the
‘picktolight’ system

Thisisan automated system builtinto
the WMS (warehouse management
system) for the paperless preparation
of orders.

Ontheracking unitorlevelsthereare
digital screens thatlight up, indicating
the number of unitsto be extracted

if the orderto be prepared containsa
productinthatlocation.

The operator follows the instructions
onthescreenand once the extraction
of that SKU has completed, presses
the confirmation button that turns

of thelight and validates the picking
action.

48 Automated warehouses for boxes

Optional elements

This system speeds up the
preparation of ordersand
significantly reduces the number of
errorsmade.

This system is often foundin
automated warehouses for boxes,
in particular at the side exits of the
live pallet picking system.

www.mecalux.com



Preparation of orders with the
‘puttolight’ system

Thisis the same system as pick to
light, butgoods are deposited in the
positionwhere the digital screenis
illuminated. In general, goods are
deposited in fixed picking position
when anumber of orders are being
prepared at the same time.

Shuttles with ‘puttolight’
systems

Itiscommon to combine themin
high-performance picking positions,
orwhen anumber of orders are being
prepared at the same time, starting at
live palletracking where pick tolight
systems and shuttles go along with
puttolightsystems.

I
Managementsystem ‘ easy@wmsl

ETHERNET |

PTLcontrollerforscreen line management

Screens

CONTROLER

Shuttles with puttolight systems
can carry anumber of orders at
once. An electronic controller
connected by radio frequency to
the WMS computer transmits the
differentsignals.

This system allows orderson
conventional rackingandon live
palletside rackinginautomated
warehouses for boxes.
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Automatic classification sorter

Inthe previous pages, we saw
different ways of preparing orders,
collecting products fromwithina
box and putting themin a pigeon
hole or abox for the preparation of
orders. With these systems, there
isagiven number of preparation
lines determined as a function of
the system chosen and the support
equipmentavailable.

When alarge number of orders
needsto be prepared atthe same
time, more agile systems such as the
cross-belt classification sorter are

Side view of classification cells

50 Automated warehouses for boxes

Optional elements

required. These are shuttles joined
together that form a never-ending
chainon aclosed circuit. Each shuttle
carries one unit, whichis unloaded
into a particular cell that contains all
productsforasingle order. Thus, the
tables used to prepare orders become
positions where goods are loaded into
thesorter.

Detailsofashuttle

www.mecalux.com
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Horizontal sorter
1. Loading positions There are two types of sorter:
2. Sortercircuit horizontal and vertical. This page
3. Classification cells contains the horizontal sorter, which

can prepare twice as many orders with
the same number of shuttles as the
vertical sorter.

4.Packing boxes
5.Box conveyors

'-""-'.'-_-1__
!.""-.—-—.,.&

Horizontalsorter
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Vertical sorter I
The vertical sorteris more compact
and occupies less space, even though
it requires more shuttles than the
horizontal sorter. The number of
shuttles will depend on the number
of orders being prepared atany one
time.

This type of sorteris suitable when
onlyasmallnumber of orders
isbeing prepared, orwhen the
space required by the horizontal
sorterisnotavailable.

Ascanbeseenintheimages, the
systemisvery compact. Internal
conveyors can be used for boxes
with prepared orders.

Sectionofafrontal view of the vertical sorter
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1. Loading positions
E’ 2. Classification sorter
3. Classification cells
4.Packing boxes
5.Box conveyors

Verticalsorter

o

Sectionofalateralview ofthevertical sorter e ¥ ol ! %
_ %

T MECALUX s



Warehouse managementsystem easy@Pwms

Toensure the correct operation of a
warehouse and a control process, a
management software programis
required that directs boxes from their
points of origin to their destination
with the criteria unique to each facility
(destination, order, sequencing, etc.).

Easy WMS is a powerful warehouse
management system that manages
allreceipt, storage, transport,
preparation of orders, and dispatch
procedures.

General characteristics

This software has been developed
with the latest technological
standards, using database of
international renown and the most
suitable programming languages for
this type of software.

Aware of the very high standards

of IT applicationsused inindustry,
Mecalux has established a software
development centre. This centreis
responsible for the programming of
Easy WMS, as well asits maintenance
and updates.

54 Automated warehouses for boxes

Functions of the software

Easy WMS has been designed with the
aimof facilitatingits usein all types

of warehouses, taking into account
their special features and unique
characteristics.

In defining the main functions of

the software, the practical and
operational nature requiredin a high-
productivity environment has been
taken into account. For thisreason, an
efforthasbeen madeto presentthe
graphicinterface, customisedreports,
and interaction with the operatorina
user-friendly manner.

With Easy WMS, the following
functions are straightforward
procedures:

-Management ofincoming
goods. Inreception processes,

Easy WMS guides the userto carry
outallassociated tasksinasafeand
straightforward manner. Itis used to
handle containers with a single SKU
orvarious SKUs, and to control the
capture of the logistics variables for
each article (lot, expiry, serial number,
weight, quality, etc.).

- Storage management. Once the
goods have been received, they are
then putinto position. To thisend,
Easy WMS is based on a powerful
management tool fromwhichitis
possible to determine up to the last
detail of location criteria, based on
rules and strategies for locating stock
inthe warehouse and taking the
physical and logistical characteristics
of the materialsinto account at all
times.

-Managementof outgoing
goods. Inorderforgoodstoleavea
warehouse, Easy WMS Workswith a
practical system for the preparation
of orders that uses the concepts of
ordersthatareindividual or grouped
togetherinto distribution routes.
These orders can be entered manually
orimported from the ERP of the
company.

Toensure greater productivity, there
arevarious methods of grouping
outgoing orderstogetherand the
option to automatically sequence
their delivery. All of the aboveisin
order to execute as many picking
operations as possible with the
smallest number of movements by
the stacker crane, or from a particular
workstation.

www.mecalux.com
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-Inventory management. Easy
WMS provides total control of
goodsstored, providing real-time
information on stock andits status
while atthe same time it facilitating
the correction of, and adjustments
to, thisinformation atany time.

Easy WMS also manages the article
master, and is able to make additions
to, remove, oramend the main
information on articles to be stored,
and can apply particular logistical
characteristics to them with aview to
thereceipt, storage, and dispatch of
saiditems.

- Consultationtools and reports.
The user canenquire atanytimein
relation to the status of the warehouse
and elements thereof to execute its
operations (stacker cranes, conveyors,
work stations, radiofrequency
terminals, etc.), the most noteworthy
of which include arrivals, exits,
transaction histories, and
troubleshooting. The most relevant
information pertaining to occupation

and workload atany giventime can
be grouped togetheronasingle
screen that shows thisinformationin
adigital, graphic format.

-Integration. Easy WMS allows for
the simultaneous and integrated
management of anumber of
warehouses that, due to the fact
that they are part of the same
organization, share information and
cantransferstock amongst each
other.
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Easy WMS can exchange information
with the ERP of the business:
theimportation of masterfiles,
anticipated receptions, orders to
serve clients, etc., while at the same
time sending the ERP information on
transactions completed, variationsin
stock, etc.

For more detailed information, refer

to the specific Easy WMS catalogue or
seek advice from an expert.
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The advantages
of automation

Ascan beseen, thereisawide
variety of possible solutions when
it comesto building automated

warehouses for boxes. Thein-depth

analysis of the needs of each client
will resultin the optimal system
being chosen.

Special emphasis has also been
placed on usual arrangements,
which is to combine elements of
different systems, each best suited
to aspecifictype of productand
operation.

Irrespective of the solution chosen,
the highest degree of automation
in managementand appropriate
software will be required to
control the flows and needs of the
warehouse.

56 Automated warehouses for boxes

Furthermore, automated warehouses
for boxes automate the movements of
the warehouse, since machines move
aboutwiththe goodsin question
while the operator remainsin their
position. The more automated and
flexible the picking position and the
more efficient the support equipment
chosen, the better the ultimate
performance of the warehouse.

With automated warehouses for
boxes, one can:

- Optimise space and height.

- Maximise productivity in picking
operations.

- Automate entry and exit
operations.

- Ensure perfect control of stock.

- Eliminate errors that result from
manual handling in the warehouse.

- Controland update inventory
management.
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Thisinvolves animprovementinthe
quality of service, as well as a rapid
amortization of investment.

The Mecalux technical departments
will be able to advise you on how and
when to automate your warehouse.
Its experience in storage solutions
andintralogistics, the powerful
simulation equipment, and variety
of products available will enable you
tofind the optimal solution foreach
type of warehouse.

Example of simulation
ofanautomated
warehouse for boxes.
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4 technological
centres

In Barcelona, a research
and development centre for
engineering projects and
automated equipment.

The centre for the
development of warehouse

Glliwi(ce management products
plant®
(POLAND) and the warehouse

53,500 m? managgmgpt system is
_ located in Gijon.

e e—

The research centre for
automated systems is
located in Gliwice.

In Chicago, Mecalux has
another research and

development centre for
engineering projects.

- Sales network

@ Productioncentres
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