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Gliederung

Warum Physical Internet?

Physical Internet
= Video
= Woflr das Physical Internet steht?

MODULUSHCA — Projekt und Ziele
MODULUSHCA — Ziele ITL/TU Graz
Erste Physical Internet-Box
Ausblick
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Warum Physical Internet (PI1)?

Quelle: PI, Russel D. Meller
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Was heute auf unsern Stral3en passiert

= Wir versenden Verpackung und Luft
25% aller gefahrener km sind Leertransporte

56,8% Volumennutzungsgrad bei Transporten

42,6% durchschnittlicher Volumennutzungsgrad

= Produkte werden kreuz und quer um die Welt
geschickt

= Viele unterschiedliche Gegebenheiten in vielen
unterschiedlichen Netzwerken

= Hohe Verkehrsbelastung - CO, Emissionen
steigen weiter

= Fernfahrer sind die Cowboys der Moderne
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Nachverfolgung

Informationen

“~_ Neue Ladeeinheiten
ENEE verladen
' max. 4h. am LKW

Zwischenlagerung

E-Commerce

“~_ Hauszustellung,

\ City-Logistik

Transport zum
»Point of Sale“
Umpacken

T Neubefillung

\ Verwendung am
QOO0 »Point of Sale“
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Woflr Pl steht

= Physische Verkapselung
= Kein direktes ,Greifen“ der Produkte

Secure

Routable

= Standardisierte Verkapselung

= Analogie zum Digitalen Internet
W Moy a4 = Digitale Verkapselung

= Intelligente Boxen/Container

= Schnittstelle fur universelle
Vernetzung

= PI-Container (Modulushca box)

Collapsible

Quelle: PI Recyclable

= PIl-Stapler, PIl-Forderbander, Pl-Lager

= PI-Protokoll zur optimierten
universalen Vernetzung
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e o . Ziele
Forschungs- . .
Universitaten || gm0 Erste Erfahrungen im PI mit ISO-modularen
niemenmen logistischen Einheiten:
\ AN Wy
4 \( = Adaquate GrolR3e fir Konsumguter (FMCG)
Dicnstieister || Produzenten = Schaffen einer Basis fiir ein zukiinftiges vernetztes
L A Logistiksystem
Rahmen

= Abstecken der Rahmenbedingungen durch
Entwicklung von SchlUsselfunktionen der PI-Vision

= Nachweisen der Machbarkeit durch Simulation und
Posteitaiane realen Testlaufen
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MODULUSHCA - Ziele ITL/TU Graz

at a distribution centre

A) M-box is stored somewhere

G) M-bo;

to distri

x is handled & shipped
ibution centre

The M-box is stored on the floor of a
backyard of a small DC in Finland. To

The M-boxes are loaded ento a truck.
while empty and folded and then

piled up wiith other M-boxes.

save space the M-box is folded and

severaltums and drives over
bumpers.

B) M-box is moved to a picking A
station

One of the picking places runs out of
M-boxes. A Modulushca lifting truck
moves several M-boxes from ane
stored stack towards the picking
area. The driver misjudges the
distance to the M-box and knacks
inta the pile. After lifting the boxes,
he drives to the picking station via

Distribution centre:

shipped to a large distribution centre.
They are taken out of the truck and
then stored by an automatic system.
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Co-Packer

C) M-box is filled with items of
product

A viorker lifts the M-box up to a table
and unfolds it. He starts to fill the M-
box with bottles of shower gel, but
drops one bottle. The gel pallutes the
inside of the M-box. The worker
removes the polluted box to get it
cleaned and starts to fil the products
into another M-box.

D) M-box is handled & prepared
for shipping

After the items are stored in the M-
box, the identification abject is
programmed and as a backup the
box is marked with an identification
card, Afterwards the worker closes
the top of the box and moves it to
the truck where 2 different boxes are
combined in order to handle them as
ane unit. On the way to the truck the
worker slips and smashes the M-box
to the floor.

F) M-box is handled & the items
removed from the M-box

In the large Spanish city the M-boxes
are taken out of the truck with the
help of a fork lift, In the small
German city the M-boxes are taken
out by & worker and placed in a roll
cage. After the items are removed
from the M-boxes, they are folded
and stored somewihere.

E) M-box is transportedto a
retailer

The M-boxes are loaded into a truck,
some of them are only 513 full. Two
different M-boxes are combined in
order to handle them as ane unit.
The destination of the M-boxes are a
small city in Germany and a large city
in Spain.

“Functionality” survey

Wish list ideas have been bucketed into 5 groups, creating 66 questions. Each requires
a simple multiple choice answer for ease of analysis with comment options

Repa

ir

Ergonomics

Chemicals Foldability Identification Handling
Fire Product protection Storage Final I:ca‘tion
Inspection Cleaning Tracking Stacking Access
Envii / Rob Interlocking Inspection
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Entwicklung einer modularen PI-Box

Funktionen und Anforderungen

Storybook
Umfragen

interact with
product

manipulate unit

|
B

carry product

encapsulate
product

combine units
stack units
fold unit
handle unit
open/close unit
fold doors/sides
secure unit

wtihstand normal
usage

"\

interact with

supply chain

N

distinguish boxes

include a passie
track & trace
system

identify contents
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Entwicklung einer modularen PI-Box

Der weitere Weg zum Prototyp

virtuelle
Entwicklung

virtuellen und
reale Tests

TU

Grazm



® TInshtit.uh:_iljr
/ t, Logistik Erste Physical Internet-Box

Umsetzung

Verbindung erfolgt Gber Deckel/Boden
= Modular

= (Gesicherte feste Verbindung

= Hebel zum Verbinden und Ldsen
(Automatisierung maoglich)

Eckdaten

KPI —-Modulushca-Box

Abmessungen aufien [in mm] 300x400x300

Abmessungen innen [in mm] 270x360x275

Ausniitzung des Volumens 74,25%
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LY Ausblick

Ausfihrung

J== Feste Box oder einzelne Seitenteile?
|

‘ Herausforderungen

‘;

u

=  Machbarkeit
= Akzeptanz
, =  Kommittent

Wir suchen!

= Forschungspartner
= Entwicklungspartner
= Umsetzungspartner
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Weitere Informationen

www.itl.tugraz.at
www.modulushca.eu
http://physicalinternetinitiative.org/

2
Linked [}J.
Linkedin: Search in the Groups the items
"Physical Internet” or "Modulushca" and join us. /

a

=

Twitter: @modulushca

YouITH)

Youtube: youtube.com/modulushca

=

florian.ehrentraut@tugraz.at
landschuetzer@tugraz.at
dirk.jodin@tugraz.at
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