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Nosilec predmeta / Course TONE LERHER
coordinator:
Jeziki /Languages: Predavanja / Lectures: | SLOVENSKI/SLOVENE
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Pogoji za vkljucitev v delo oz. za opravljanje
Studijskih obveznosti:

Prerequisites for enrolling in the course or for
performing study obligations:

Ni pogojev.

‘ None.

Vsebina (kratek pregled uc¢nega nacrta):

Content (syllabus outline):

Materialni in informacijski tok v skladiscu.
Osnovni procesi skladis¢enja (sprejem,
skladiscenje, komisioniranje, sortiranje,
zdruZevanje, pakiranje, odprema).
Transportno skladis¢ne enote;
kontejner;ji.

Transportna sredstva za kontinuirani transport v
skladisc¢u (tracni transporterji, veriZni transporter;i,
valjCni transporter;i, elevatoriji, polzasti
transporterji, pnevmatski transporteriji).
Transportna sredstva za cikliéni transport v
skladis¢u (transporteriji, vilicarji, regalna dvigala,

palete, zaboji,

Material and informational flow in warehouse.
Basic warehouse process (receiving, storage, order-
picking, sorting, unitizing, packaging, shipping).
Transport unit load; pallet, totes, containers.
Material handling systems for continuous transport
in warehouse (belt conveyors, chain conveyors,
roller conveyors, elevators, screw conveyors,
pneumatic conveyors).

Material handling systems for discrete transport in
warehouse (conveyors, forklift trucks, storage and
retrieval machines, industrial cranes, cantilever
cranes, lifting tables, shuttle carriers).




mostna dvigala, konzolna dvigala, dvizne mize,
transportni vozicki).

Transportni vilicarji in vlacilci (rocni vilicariji, celni
vilicarji, paletni vilicarji, komisionirni vilicariji,
regalni vilicarji, visokoregalni vilicarji, Stiri-potni
vili¢arji,avtomatsko vodeni vozicki AGV).
Skladis¢na tehnika za palete (talno skladiscenje,
paletni regali, stebrni regali, pretocni regali,
povratno pretocni regali, konzolni regali, prevozni
regali, "Crossdocking", paletni avtomatizirani
regalni skladis¢ni sistemi).

Skladiséna tehnika za kartone/zaboje (poli¢ni
regali, pretocni regali, horizontalni karusel,
avtomatizirani regalni skladis¢ni sistemi majhnih
delov, avtomatizirani regalni skladis¢ni sistemi z
avtomatsko vodenimi vozicki).

Skladis¢na tehnika za posamezne artikle
(skladis¢ne omare, vertikalni skladis¢ni moduli,
skladis¢éni sistemi  "A-frame", policni regali,
vertikalni karuseli, pretocni regali).

Posebne izvedbe regalne opreme (samonosna
regalna konstrukcija, jekleni podesti).

Skladis¢ne strategije (nakljuéna, namenska in
skladi$¢na strategija na osnovi skladis¢nih con).
Komisioniranje (Komisionar-k-Blagu in Blago-h-
Komisionarju).

Ravni komisioniranja (komisioniranje zakljuc¢enih
palet, komisioniranje kartonov/zabojev z artikli,
komisioniranje artiklov).

Komisioniranje palet (komisioniranje palet z
vilicarjem, regalnim in visokoregalnim vilicarjem
ter z regalnim dvigalom).

Komisioniranje kartonov/zabojev (komisioniranje
kartonov z vilicarjem na paleto, na tracni
transporter, komisioniranje zabojev v
avtomatiziranem regalnem skladis¢u majhnih
delov in v avtomatiziranem regalnem skladis¢nem
sistemu z avtomatsko vodenimi vozicki).
Komisioniranje artiklov (komisioniranje
posameznih artiklov iz komisionirnih omar,
vertikalnih  skladis¢nih  modulov, skladis¢nih
sistemov "A-frame", poli¢nih regalov, vertikalnih
karuselov, pretocnih regalov).

Metode komisioniranja (samostojno, v skladis¢ni
coni, vec delovnih nalogov skupaj, zdruzeno).
Komisionirne strategije (S-strategija, povratna
strategija, strategija srednje tocke, zdruZena
strategija, optimalna strategija).
Posebne oblike komisionirnih
zdruZenje).

sistemov (VDI

Industrial trucks and carriers (pallet jack,
counterbalanced lift trucks, pallet trucks, order-
picking trucks, narrow-aisle trucks, high-bay trucks,
side-loaders, automated guided vehicles AGV).
Storage technique for pallets (block stacking,
storage racks, pallet flow racks, drive-in racks, push-
back rack, cantilever racks, sliding racks,
crossdocking, unit-load automated storage and
retrieval systems).

Storage technique for packages (full cartons) and
totes (bin shelving, carton flow racks, horizontal
carousels, mini-load automated storage and
retrieval systems, shuttle-based storage and
retrieval systems).

Storage technique for individual pieces (storage
drawers, vertical lift modules, A-frames, bin
shelving, vertical carousels, carton flow racks).
Special design of storage equipment (self-sustaining
storage construction, mezzanine).

Storage strategies (random, dedicated,
based).

Order-picking (Picker-to-Parts, Parts-to-Picker).
Levels of Order-Picking (pallet picking, case picking,
item picking).

Pallet picking (order-picking of pallet with industrial
truck, order-picking and narrow-aisle truck, and
with storage and retrieval machine).

Case/tote picking (order-picking of cases with
industrial truck on a pallet, on a belt conveyor,
order-picking of totes in mini-load automated
storage and retrieval systems and in shuttle-based
storage and retrieval systems).

Item picking (order-picking of individual items from
storage drawers, vertical lift modules, A-frame, bin
shelving, vertical carousels, and carton flow racks).
Methods of order-picking (Discrete, Zone, Batch,
Zone-Batch).

Order-picking strategies (S-shape, Return, Mid-
point, Combined, Optimal).

Special designs of order-picking systems (VDI
association).

Order-picking technologies (paper, RF terminal with

clase-

bar code, Pick-by-voice, Pick-to-light, Pick-by-
Vision).

Mobile order-picking robots COBOTS.

Warehouse Inventory Management.

Basic analytical and numerical models for

throughput performance calculation of individual
transport and warehouse equipment.

Maintenance of storage and material handling
equipment.




Tehnologije komisioniranja (papirno, RF terminal Knowledge of GS1 standard in warehouse
in ¢rtna koda, "Pick-by-voice", "Pick-to-light", operation.

"Pick-by-Vision"). Printing of identification codes and labelling of the
Mobilni komisionirni roboti COBOTS. products.

Upravljanje zalog v skladiscu. Cost of warehouse operation.

Osnovni analiti¢ni in numeri¢ni modeli za dolocCitev

zmogljivosti posamezne transportno-skladis¢ne

opreme.

Vzdrzevanje  skladis¢nih,  transportnih in

manipulativnih sredstev.

Poznavanje standarda GS1 v skladis¢nem

poslovanju.

Tiskanje identifikacijskih kod in oznacevanje

izdelkov.

Stroski skladis¢nega poslovanija.

Temeljni literatura in viri / Reading materials:

=  E-gradivo predmeta.

= Glock, Christoph & Grosse, Eric. (2017). Warehousing 4.0: Technische Ldsungen und

Managementkonzepte fir die Lagerlogistik der Zukunft, B + G Wissenschaftsverlag.

= Lerher, T., Potr¢, I. (2017) Transportni sistemi v intralogistiki. Univerza v Mariboru, Fakulteta za logistiko.

= Bartholdi, John J. & Hackman, Steven T. (2017). Warehouse and distribution science, Release 0.98. The Supply
Chain & Logistics Institute, H. Milton Stewart School of Industrial and Systems Engineering, Georgia Institute of

Technology Atlanta, USA.

= Kay B.M. (2016) Lecture Notes for Production system design, North Carolina State University, USA.
= Gudehus, T. (2012) Logistik 1: Grundlagen, Verfahren und Strategien, Springer Verlag, Berlin.
= Arnold, D. (2002) Handbuch Logistik, Berlin, Springer Verlag, ISBN: 3-540-41996-9, COBISS.SI-ID:

24234757.

Cilji in kompetence:

Objectives and competences:

Studenti bodo v okviru tega predmeta:

= spoznali osnove in pomen skladis¢enja in
komisioniranja ter skladis¢nega poslovanja v
razliéno organiziranih skladis¢nih sistemih,

= 7znali izdelati nacrt organizacije poslovanja
skladis¢nega sistema,

= 7znali samostojno reSevati izzive nacrtovanja
skladis¢nih sistemov v praksi.

In the framework of this subject, the students will:

= know the basis and the meaning of warehousing
and order-picking and warehouse activity of
different organized warehouse systems,

= know to develop a plan for operating rules of
warehousing system,

= know to independently solve challenges of
designing warehouse systems in practice.

Predvideni Studijski rezultati:

Intended learning outcomes:

Po opravljenem izpitu bodo Studentje znali:

= povezati uporabo razlicnih znanj za resevanje
problemov skladis¢enja in izbire transportno-
skladis¢ne opreme,

= uporabiti algoritme upravljanja transportno-
skladisc¢nih sistemov,

= pridobljeno znanje uporabiti pri nacrtovanju
komisionirnih in transportno-skladis¢nih
sistemov,

= uporabiti razlicna tehniska znanja in modele ter
strokovno literaturo za nacrtovanje in

Upon passing the exam, students will be able to:

= connect different fundamental skills for problem
solution of warehousing and transport and
warehouse equipment selection,

= use the algorithms for the management of
transport and warehouse systems,

= use the acquired knowledge for planning order-
picking, transport and warehouse systems,

= use of different technical knowledge, models and
professional literature for planning and design of
order-picking, transport and warehouse
systems.




oblikovanje komisionirnih in transportno-
skladis¢nih sistemov.
Metode poucevanja in ucenja: Learning and teaching methods:
Predavanja: pri predavanjih Student spozna| |Lectures: students understand the theoretical

teoreticne vsebine predmeta. Del predavan] se
izvaja na klasic¢ni nacin v predavalnici, del pa v obliki
e-predavanj (e-predavanja se lahko izvajajo na
videokonferencni nacin ali s pomocjo posebej v ta
namen didakticno pripravljenih e-gradiv v
virtualnem elektronskem u¢nem okolju).

Vaje: pri vajah Student utrdi teoreticno znanje in
spozna aplikativhe mozZnosti. Del vaj se izvaja na
klasi¢ni nacin v predavalnici, del pa v obliki e-vaj (e-
vaje se lahko izvajajo na videokonferencni nacin ali
s pomocjo posebej v ta namen didakti¢no
pripravljenih e-gradiv v virtualnem elektronskem
ucnem okolju).

frameworks of the course. Part of the lecture course
is in a classroom while the rest is in the form of e-
learning (e-lectures may be given via video-
conferencing or with the help of specially designed e-

material in a virtual electronic learning
environment).
Tutorials: Students enhance their theoretical

knowledge and are able to apply it. Part of the
seminar isin a classroom while the rest is in the form
of e-learning (e-tutorials may be given via video-
conferencing or with the help of specially designed e-
material in a virtual electronic learning
environment).

Delez (v %) /

Nacini ocenjevanja:

Share (in %)

Assessment methods:

= QOpravljene obveznosti e-predavanj in
e-vaj so pogoj za pristop k izpitu.

= Successful completion of e-lectures and
e-tutorials is a prerequisite for entering

the exam.
= Pisniizpit. 50% = Written exam.
= Ustniizpit. 50% =  QOral exam.
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