MANIPULACE A SKLADOVANT

Efektivni vyuziti
skladové plochy

Na otazku, ktery ze systémii nabizi nejefektivnéjsi vyuziti disponibilni skladové plochy, je
sice odpovéd'relativné jednoduch, ale je to pouze ¢ast problematiky pFi Feseni skladového
systému. DalSim dlilezitym hlediskem, které podstatné ovliviiuje volbu regalového systému,
je pozadavek na pristupnost jednotlivych palet i tiroven obratkovosti skladovych zasob.

Nejefektivnéjsi zptisob vyuziti disponibilniho ob-
jemu skladu, tedy nejen jeho plochy, ale i vysky, na-
bizi urcité systémy bezulickového skladovani. A to
diky skute¢nosti, Ze mezi jednotlivymi regalovymi
fadami nejsou Zadné ulicky a palety jsou dostupné
bud'z jedné nebo z obou stran regalovych kanald.
To znamena, ze bez ohledu na délku kanalu nejsou
vSechny palety v kazdém okamziku dostupné.

Az priblizné 85 % objemu skladu je mozné za-
skladnit paletami umisténymi tésné u sebe u sys-
tém0 jako je BT Radioshuttle od Toyoty. OvSem
vétsina dalSich variant FeSeni bez uliGek nabizi vy-
uziti niz8i a nabizi také jinou troven pristupu k jed-
notlivym paletovym pozicim. Jiné neselektivni
systémy dosahuji jednak vyuzitelnosti pouze mezi
65-80 %, ale maji pritom dalSich dilci nevyhody.
Selektivni systémy s klasickymi paletovymi regaly,
které pristup ke kazdé jednotlivé paleté v kterém-
koli okamziku umoznuiji, logicky nabizeji mnohem
nizsi vyuzitelnost objemu skladu, a to priblizné mezi
40-64 %.

Systémy se satelitnimi jednotkami

Tento vysokohustotni systém nepottebuje Zadné
manipulacni ulicky, palety jsou ukladany nebo na-
birany na kraji dlouhych kanalli. Jsou manipulo-
vany specialnimi satelitnimi jednotkami nebo
nosici, které maji osazeny baterie s moznosti rych-
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lého opétovného dobijeni. Satelity jsou obsluho-
vany béznym vozikem - naptiklad retrakem nebo
Celnim vozikem - a Fizeny dalkovym ovladanim
primo z voziku.

Blokové stohovani

Siroce vyuzivanym, ale malo efektivnim zptiso-
bem je zejména stohovani. Z hlediska vyuziti plo-
chy a pristupu k paletdm patii k nejméné
vyhodnym systémim blokového skladovani, pro-
toZe zejména vySka stohovani je omezena hmot-
nosti a typem zboZi, stabilitou nakladu, kvalitou
podlahy a podobné. Kompromisem mezi stan-
dardnim skladem s pFistupem ke vSem paletam
a vysokohustotnim skladovanim maze byt v nékte-
rych pripadech tzv. double-deep skladovani, kdy je
v regalu umisténa jesté druha rada palet. Zahus-
téni plochy skladu je vykoupeno omezenim piistupu
k paletam v druhé radeé.

Push-back a spadové regaly

Vyuzivaji gravitaci a umoziuji skladovani vice
palet za sebou v jednom skladovém kanale. Pohyb
palety probihd na valeckové trati se sklonem
do 5 %. K vyhodam systému pat¥i skutecnost, Ze
manipulacni vozik nezajizdi do regall, coz vede
k rychlejsi manipulaci i k niz8im Skodam na vyba-
veni skladli. Regaly vyZaduiji idrzbu.

béZné paletové regaly, ale jsou zajimavou alterna-
tivou vysokohustotniho skladovani vhodného jen
pro skutecné velké Sarze zboZzi, protoze palety musi
byt zaskladiiovany i vyskladiovany systematicky
nejen v hloubce regalové sekce, ale také v celé jeji
vysce. VyZzaduje navic specialné upraveny vozik se
zlzenou kabinou, ktery nepracuje v klasické ulicce,
ale manipuluje primo uvnit¥ regalové sekce, v které
je zbozi skladovano. Obsluha regaldi je mozna bud’
z jedné strany (vjezdové regaly - FILO) nebo z obou
stran (prijezdné regaly - FIFO).

Pojizdné regaly

Specialni feseni s vybornym vyuzitim skladového
objemu, ale s velmi pomalym pistupem k jednotli-
vym paletam. VyZaduji ¢astou tdrZzbu. Pojizdné re-
galy jsou zpravidla tvoreny standardnimi
paletovymi regaly, ale jsou umisténé na podvozku,
ktery je ovladan elektromotory. Diky své mobilité
umoznuji vytvoFit manipulacni ulicku, ktera vznika
podle aktualni potfeby premisténim jednotlivych
regalovych fad vzdy jen v té Casti regalového sys-
tému, v které je potieba zaskladnit nebo vyskladnit
paletu. Presouvanim uli¢ky je umoznén pristup ke
kazdé paleté. Pojizdné regaly nejsou vhodné pro vy-
chystavani nebo pro sklady s vysokou obratkovosti
mnoha riiznych polozek.

Vzajemna interakce vozikil a regalovych
systémi

Efektivnost vyuZiti skladové plochy je ovlivnéna
i typem obsluzného voziku, jelikoz rlizné typy vyza-
duji riizné Siroké ulicky, nebo v pripadé bezulickového
skladovani riizné pristupy k zajisténi operaci za-
skladiiovani a vyskladiiovani palet (napfiklad rezimy
FIFO a FILO). Jiné postupy bude vyZadovat sklad
postaveny na retracich a diametralné odlisné zase fe-
Seni's VNA voziky, které vyZaduji ulicku nejuzsi. Vyssi
porizovaci naklady sofistikovangjsich typl vozikei jsou
hohaté vyvazeny rychlou navratnosti diky tsporam
vyplyvajicich z nizsich stavebnich nakladi, efektiv-
niho vyuziti skladovacich prostor, ale také vyrazné
vys$Si rychlosti a produktivity manipulace. Bezulickové
skladovani miize vyZadovat méné vozik(l, méné Fidict,
a nepiimo vede i k niz8im Skodam na zbozi, protoze
odpada i nadbytecna manipulace pti nevydélecnych
presunech zboZi skladovaného v nahradnim rezimu
nebo v nahradnich prostorach. O RLN



Efficient Storage
Space Utilisation

The answer to the question which system offers the most efficient utilisation of available
storage space is quite simple; however, it forms only a part of the storage system issue.
Another important fact that significantly affects shelf system selection is a requirement
for accessibility of individual pallets and the warehouse stock throughput rate.

The most efficient utilisation of the available
storage capacity, i.e. not only of its area, but
also height, is certainly offered by aisle-free
storage systems. It is thanks to the fact that
there are no aisles between individual shelf
rows and pallets are accessible either from one
or both sides of shelf channels. It means that no
matter how long the channel is, all pallets are
not accessible in every moment.

Up to 85 % of the warehouse capacity can be
occupied by pallets placed tightly next to each
other in case of systems such as Toyota BT

Radioshuttle. But most of other aisle-free
solutions offer a lower utilisation rate and
different level of accessibility of individual pallet
positions. Other non-selective systems reach
utilisation rate of 65-80 %, but have other
partial weaknesses. Selective systems with
traditional pallets shelves that allow access to
every individual pallet in every moment logically
offer a much lower rate of utilisation of the
warehouse capacity, approximately 40-64 %.

System with Satellite Units

This high-density system does not need any
handling aisles, pallets are stacked or picked at
the end of long channels. They are handled by
special satellite units or carriers that include
batteries, which can be recharged quickly. The
satellites are handled by standard forklifts, for

example reach trucks or front forklifts, and
controlled by a remote control device right from
the truck.

Block Stacking

A frequently used, but only low efficient
method is especially stacking. In terms of
warehouse space utilisation and pallets
accessibility block stacking is one of the least
advantageous systems, as particularly the
stacking height is limited by the weight and
type of goods, load stability, floor quality, etc.
A compromise between a standard warehouse
offering accessibility to all pallets and high-
density storage can in some cases be
double-deep storage: another row of pallets is
placed in the shelf. However, better utilisation of
the storage space is paid for by limited access
to the pallets in the second row.

Push-back and Gravity Flow Shelves

They use gravity and allow storage of multiple
pallets after each other in a single storage
channel. Pallets move on a rollway with a
gradient of up to 5 %. One of the strengths of the
system is the fact that the handling truck does
not drive into shelves, which leads to faster
handling and lower warehouse equipment
damage rates. The shelves need to be maintained.

Drive-in Shelves

Drive-in shelves form a more complex system
than common pallet shelves, but it is an
interesting option of high-density storage
suitable only for really big volumes of goods, as
pallets need to be stacked and picked
systematically not only in the shelf section
depth, but also it is whole height. What more, it
requires a specifically adjusted forklift with
a narrowed cabin, which does not work inside
a traditional aisle but directly in the shelf
section, in which goods are stored. Shelves are
accessible either from one side (drive-in shelves
- FILO) or from both sides (drive-through
shelves - FIFO).

Mobile Shelves
A specific solution providing excellent storage
space utilisation, but very slow access to
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individual pallets. Mobile shelves require frequent
maintenance; they usually consist of standard
pallet shelves mounted on a support frame
controlled by electric motors. Thanks to their
mobility they can create a handling aisle as need
may be by relocation of individual shelf rows only
in that part of the shelf system, in which pallets
need to be stacked or picked. Aisle shifting allows
access to every pallet. Mobile shelving is not
suitable for warehouses with high throughput of
a big number of various items.

Interaction of Forklifts and Shelf
Systems

Storage space utilisation efficiency is affected
also by the type of the service forklift, as
different types required different width of aisles,
or in case of aisle-free systems different

approaches to pallet stacking and picking
operations (such as FIFO and FILO). Different
processes will be necessary in case of
a warehouse based on reach trucks and
a completely different solution will be required
for a solution using VNA trucks that need the
narrowest aisle. Higher purchase costs for more
sophisticated types of forklifts are richly
compensated by a fast return rate thanks to
cost savings arising from lower building costs,
efficient use of the warehouse space, and at the
same time higher handling rate and productivity.
Aisle-free storage may require fewer trucks,
fewer drivers and indirectly leads to lower
damage caused to goods as there is no need for
useless handling operations in case of
unprofitable shifting of goods stored in an
alternative system or in alternative space. O
RLN
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