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GOAL

é Smart
T » Renovation
Agi Factory
by INDU-ZERO

We are designing a factory that is manufacturing 15.000 sustainable
renovation packages per year at 50% lower costs
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IN-GOING
LOGISTICS

)

FACTORY

PRODUCTION &
PRODUCT DESIGN

OUT-GOING
LOGISTICS
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Ta S k design factory layout
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Missing information |
Ideas v
Concept production and logistics

Ideas

Architecture v
was USEd to structure process

Factory layout
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Side panel / Production steps Concept B
Recycling - EI—--
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Information

Hardly no information available

Result presented in external webinar 28-11-2019
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Concept production line: 31,5 x 191 meter

Information

Prototype: 2 BURDDE

Information became available HAAN
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Result presented at 4th CG meeting Enschede 20-01-2020

Prototype: 2

Information became available
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Information that came out of the
4th CG meeting, has been applied.

Information Result presented in group meeting bleuprint development 14-02-2020

Prototype: 3 BURO DE

Lot of information available HAAN
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*  3rd update on the production line
* Production and warehouse heigt became visible
*  Structural engineering has been applied

Information Result presented external 21-04-2020

Prototype: 4 BURO BE

Blind spots in the project became visible HAAN
imnterreg PR
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Information

Prototype: 5

Bringing the project to a higher level

Result
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A factory that represents the sustainable target for its product.

Comply with Be sustainable: Support human Household
regulations Net Zero or Beyond mobility employees

ocsmics |1 FACTORY

PRODUCTION &
PRODUCT DESIGN

OUT-GOING
LOGISTICS
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DELIVER
4.1 Logistics to construction site
4.2 On-site mounting
7 \
A : M
Function Analysis Ideas ﬁfﬁﬁfﬁfeﬁfw
\ )
\Z |
Morphologic Test Ideas
Chart
\ N
Feasibility
check
N
Choose 3

concepts

|
|

A4
Evaluate

|

\73

Final
concept

e J
with Harris Profile
1

PROCESS CHART

INDU - ZERO / BLUEPRINT DEVELOPM|
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Define functions

Realize
sustainible

renovation

packages
(50% lower costs)

Prepare
renovation

package

Blueprint reference:
3. Prepare renovation
packages

Produce
renovation
package

Blueprint reference:
2. Produce renovation
packages

Deliver
renovation

packages

Blueprint reference:
4. Deliver renovation
packages
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FUNCTION ANALYSIS
INDU - ZERO / BLUEPRINT DEVELOPMENT

Define functions

* How are we going to prepare renovation packages
Customer request = Custom rennovation package design.

{
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*  How are we going to produce renovation packages
Incoming goods > Produce panel = Logist to stock
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* How are we going to deliver renovation packages
Logist to building site > On-site assembly =
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i
i
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Function Analysis

Prepare

renovation

package Support human

mobility

Blueprint reference: Be
3. Prepare renovation sustainible
packages
Comply with
regulations

Produce
renovation

Household
employees

package Blueprint reference:

2.4 Factory Layout

Blueprint reference:
2. Produce renovation
packages

Produce
roof panel

Use workholding
Extract block of material panel
Reuse of the offcuts
Build up material length
_ Build up material thickness
Blueprint reference: Connectmaterials panel length
2.2 Inbound Logistics Connect materials panel thickness
Mil out base panel
_ Strengthen base panel
Barrier side of panels
Bluepnnt reference:
2.1 Products Recycle materials o

2.3 Production process Flip panel
Deliver

re novati on _

packages Blueprir)t I:eference:
2.5 Logistics to stock

Blueprint reference: Interreg

4. Deliver renovation g
packages North Sea Region

INDU-ZERO
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Function Analysis

Prepare

renovation
package Support human

mobility

Blueprint reference:
3. Prepare renovation
packages

Be
sustainible

Comply with
regulations

Household
employees
Blueprint reference:
2.4 Factory Layout

Produce

roof panel
Produce
facade panel

Produce
renovation
package

Blueprint reference:
2. Produce renovation
packages

Deliver
renovation

packages

Blueprint reference:
4. Deliver renovation
packages
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Re S u It an overview of ideas
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Generating ideas for (sub)functions

NN

Parallel outdoor Pllg(te(lanf%/loar'%%%al

Electric monorail gantry Eow

Fiber & resin
A remforced

system (EMS)

Vertical workholding FHERNW\
& transfer frame

Bar code scanner

o

Forklift

=

3D Print

No window
frame

smart docking fixture

a—

GRP rails
top and bottom

Laser cutting
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Morphological Charts

Prepare
renovation

package

Blueprint reference:
3. Prepare renovation
packages

Produce
renovation
package

Blueprint reference:
2. Produce renovation
packages

Deliver
renovation

packages

Blueprint reference:
4. Deliver renovation
packages

Flow Chart

Morphological Chart / Produce / Factory Layout
Morphological Chart / Produce / Facade panel
Morphological Chart / Produce / Roof panel

Morphological Chart / Deliver

Inbound logistics

Product

Production process

Logistics to stock °
Logistics to construction site BURO DE

On-site mounting HAAN
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“ MORPHOLOGICAL CHART
--ﬂ-ﬂﬂ---ll- INDU - ZERO / PRODUCE / FACADE PANEL
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2.4 Factory Layout 2.2 Inbound Logistics — » Connect materials panel thickness
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i Plate Mats i o iber & resin . " i e
Plate Material | Pigie Hateral | riber & resin rem%n:e 3D Print 2K Moulding panels and gnom 2.1 Products Recycle materials
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—  MORPHOLOGICAL CHART
INDU - ZERO / PRODUCE / FACTORY LAYOUT

“ Func“on -“-““
V=4 .
Generate ﬂ e M i ./ ’
energy - —mmm )
Solar energy Windmill Windturbine | Hydropower plant ieat pump Biogass H2o0 Mass in roof | Nuclear energy | Kinetic energy F n : I i : n An a Iy Si s

|| 8 e @B <

Water bath Buffer >
Open system | Closed system | Green waste | Electric vehicle Salt battery H2o storage Geothermie

Store
energy
Generate energy
Support human —— SN
o — i
Factory as hub_|Charging station [ H2o0 station B = . Re-useenergy
usprinefarance: Be T
packages " e T

T | — packages
— T o
Comply with [ e
/ regulations

Deliver

energy

Residual heat from [Re sidual heat from
machines | Use own water | cimate facade

Household
mployees

Blueprint reference:
2.4 Factory Layout

Blueprint reference:
2. Produce renovation

packages Produce

roof panel

Produce
facade panel

Blueprint reference:
4. Deliver renovation
packages
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Feasibility check

Version 4.1
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Laser cutting Sand cutting
- Pre made

Maybe feasible

GRP rails
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. Not feasible
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Choose concepts

Version 4.1
I T I N N B N A A
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Evaluate concepts

Statement
Of
Requirements

Evaluation
Form
“Harris Profile”

Best
Concept
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concept 1 concept 2 concept 3
2 <1 41 42|22 <1 #1 42|-2 -1 +1 +2

controlable on velocity and direction
safe

gain enough speed

basis construction simple
well accesible parts

well replacable parts
distinct

stable

compact

springs

price

http://wikid.io.tudelft.nl/WikID/index.php/Harris profile
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http://wikid.io.tudelft.nl/WikID/index.php/Harris_profile

Thank you
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