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HDPE High Density Polyethylene

lm Lumen

lx Lux

m Meter

PV Photovoltaic

PVT Photovoltaic Thermal Hybrid Solar

W Watt

m3/h Cubic Meters per Hour

mm Milimeters

l liters

DHW domestic hot water

DCW domestic cold water
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TERRACE

LIVING UNIT

LIVING UNIT

TERRACETERRACE VISUAL CONNECTION

Visual relations from the outside
into our unit will present
our building to the public in
the best possible way. Therefore
the northern wall will be
constructed as a post-andbeam
facade. In addition, the
arrangement of the window
openings inside the walls allows
for grand vistas out of
the unit and further flooding
the interior with natural light

MODULES

The HDU will be separated
into two main parts: the terrace
will welcome our guests
and represents the shared
spaces within our building
design. The actual living unit
comprises three modules,
which can be transported and
quickly joined together on the
operation site.

PUBLIC TOUR

The placement of our core
will further allow us to plan
our tour route in a circular
fashion. This way, we can
easily present every aspect of
our unit to our visitors without
disrupting the flow of traffic.

TERRACE FUNCTIONAL CORE

Our living concept is based
on an open floor plan that
promotes communication. It
contains customized folding
furniture that can adapt to the
unit's residents. All functional
parts of the unit are stored
within a multifunctional core
that divides the floor plan into
smaller subareas. That way,
we create a space-saving yet
appealing architecture.

LIVING UNIT

LIVING UNIT
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Floor

80 mm wooden floor laid on joint 60x60mm
240 mm construction wood, 80x240mm
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3 mm clay finsih plaster

22 mm clay panel CLAYTEC Lemix
26 mm installation area

- PE vapour barrier ECOVAP blue
24 mm diagonal formwork
240 mm wooden beams with seaweed insulation Neptutherm
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- facade membrane DOERKEN delta 50
26 mm counter battens
60 mm frame rack with truck cover

Floor

25 mm wooden floorboards
22 mm clay slab Lemix (heavy)
22 mm clay slab Lemix (heavy)
25 mm wooden formwork incl. floor heating
50 mm installation area

- PE vapour barrier ECOVAP blue
24 mm diagonal formwork
240 mm wooden beams with seaweed insulation

- wind sealing TYVEK soft
20 mm diagonal formwork

beam 120 x 240 mm
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yoke bolt
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25 mm wooden floorboards
22 mm clay slab Lemix (heavy)
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25 mm wooden formwork incl. floor heating
50 mm installation area

- PE vapour barrier ECOVAP blue
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- wind sealing TYVEK soft
20 mm diagonal formwork

75 mm triple insulation glazing
185 mm facade transom profile
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clay under plaster
clay panel CLAYTEC Lemix
installation area
PE vapour barrier ECOVAP blue
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copper sheet covering
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Public

Private

functional
Core

Terrace

flexible
Furniture

Entrance

Terrace

Working Sleeping

Bathroom

Living

ZONING

The beams of our load-
bearing structure
separate the interior
into different spaces.
Through subtle
deviations in
ceilinghight and the
functional core, we
create distinct zones for
the resident.

PRIVACY

The room sequenceof
our unit arranges itself
around the functional
core from public to
private, following the
natural need for privacy
in certain situations.
Visual connections
allow for a spacious
experience and promote
communication inside
the unit

FLEXIBLE FURNITURE

Through reconfigurable
items, the unit enables a
flexible and minimal
living style. The
furniture is designed
with the 'more in one'
mindset at heart, giving
a second usage to
familiar objects.

LIGHTING

Out lighting concept
underlines the
functional core as the
epicenter for our unit.
Lights placed on the
volume illuminate the
ceiling making for calm
atmophere.
Flexible lamps can be
adapted to the
reconfigurable spaces,
illuminating when
needed, conserving
energy when possible.

CORE

An open floating space
is created around a
central core holding the
functions of the kitchen,
the bathroom elements
as well as a walkable
technical and storage
space. With this
arrangement, we avoid
unnecessary circulation
space within the
apartment, also looking
at the economic
performance of
architecture and the
effective use of space.

URBAN MINE

Used materials are
borrowed from their
technical or biological
cycle for a certain
period and later
returned to these
material cycles. RoofKIT
is both – a temporary
material depot and a
material laboratory. For
example all windows
used are coming from
the urban mine.
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uses as a couch during the day
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sliding wall cabinet, which can be
moved around the room on rollers

flexible curtain, 100%
cotton for more privacy

lounge furniture made out of
recycled tetrapack milk cartons

flexible dinner table,
space saving
construction, locally
produced in Austria

moveable working desk

flexible bed that serves as a couch
when folded during the day

flexible, portable lighting
producs
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CCoonnttrroolllleedd vvaarriiaabbllee CCoonnttrrooll uunniitt AAccttuuaattoorr SSeett ppooiinntt sseett bbyy CCoonnttrrooll ssttrraatteeggyy
Buffer tank temperature Heat pump Heat pump Central controller storage of energy
Room temperature Heat pump Floor heating Central controller /User User can definedesired temperature set point
Flow troughPVT collectors Lovasol Solar pump Self-controlled optimal usageofPVT elements
Air exchangeliving area KNX Lunos control4 Push-pull ventilation Central controller /User User can defineventilation level, otherwise CO2controlled
Air exchangeWC Light switch Extract ventilationWC User On/off+15 Min run-on time
Air exchangeshower Lunos Silvento 5/EC-FK Extract ventilation shower Humidity in shower 45-75% Relative humidity target
Air exchangetechnical core Lunos Silvento 5/EC-KE Extract ventilation core Humitdity/temperature in core 18-22°CRoom temperature target

DDeessccrriippttiioonn ooff tthhee cceennttrraall ccoonnttrroolllleerr ooppeerraattiioonn::
The energy consumption of the HDU is optimisedby an energymanagement system,with a particular focus on energy efficiency and self-consumption.The followingcomponents are usedas
actively controllable components in theHDU: The battery, the heat pump, the fan and the skylights.All componentsare connected to the energymanagement system (Central controller -
Raspberry Pi) via Modbusor KNX using central hardware abstractionsoftware.The preferences of the users (especially setpoints for room temperature and CO2levels forthe ventilation system)
of the HDU are recorded via a web-baseddashboardon a touch screen. This also enables further information aboutthe current status ofother controlled devices, such as the battery charge level.
Based on the user preferences, schedules for the active components are calculated usingamodel-basedoptimisation algorithm and thenexecutedby these components.
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Legend:

Cable conduits in floor structure:

Cable conduits in wall structure:

Cable conduits in ceiling structure:

Conduit for solar connection :

Conduits opening/ connection box:

Height 30 cm above floor:

Cable for sensor on floor surface:

Height 105 cm above floor:

Height 150 cm above floor:

Ceiling height:

Conduit for direct grid connection :

Conduit for protective earthing :

d-
00
1

65
5
/2
,1
4

d-002
1,03 / 2,14

d-003
1,03 / 2,14

w-005
87 / 1,18

w-006
1,90 / 1,955

w-004
1,35 / 1,75

w
-0
03

1,
90

/1
,9
55

w
-0
02

1,
15

/1
,2
0

w
-0
01

87
/1
,1
8

D

C

B
B

1,
90

1,
95

5
1,
15

1,
20

87 1,
18

34
2,
05

5

87
1,18

1,90
1,955

785

10 24 2,00 10 10 2,80 10 10 2,38 24

24
10

6,
79

5
24

10
16

1,
89

5

9,
63

5

54
62

5
62

5
62

5
62

5
57

5
62

5
62

5
62

5
57

5
62

5
56

5
18

38
62

5
62

5
34

5

8,43
24

10
6,
79

5
24

10
16

1,
89

5

7,
58

2,
05

5

7,
47

5
2,
05

5

17
2,
00

65
5

1,
30

5
78

5
1,
21

13
38

62
5

62
5

34
5

55
5

1,
50

51

10
65

5
10

65
5

2,
14

10
65

5
10

65
5

10

115
2

115 2,745 115
2

115

255 4 88
2,10 795 11 88

2,10
4 255

74 1,45 15 10 97 10 2,72

9,
63

5

2,545 3,00 2,885

modul joltmodul jolt

m
od
ul
jo
lt

m
od
ul
jo
lt

Solarstation
Wärmepumpe

Elektroverteilerkasten

Monitoring

H
ei
zk
re
is
ve
rte
ile
r

Vorhang

A

A

16
1,
97

30
1,
20

D

515 5154545

1,333,545

37
5

49
5

1,
25

1,
25

82

M2.2M2.1

M
1.3

M
1.2

M

2.2

3.4

M 2.3

2.1

M1.1

5.4

3.2

9.1

1.1

1.2

3.1 3.3

7.1

8.1

9.1 9.1

8.1

3.2

1.2
2.11.1

2.3

2.4

2.52.2co²

HDMI

2.1

2.2

3.3

5.3

5.2

M1.2

co²

1.1

6.1

M3.1 M3.2

1.3
1.1

5.1

4.1
4.1

6.1

9.1

1.1

1.2 2.2

5.3

5.25.1

3.2 3.23.2

2.1

3.1

3.3

3

socket

multiple sockets

multiple light switches

window motor/ shutter

aeration fan

electricity meter

lamp

wall lamp

outdoor lamp

co2 sensor/meter

light switch

tablet screen

M

dish-washer

HDMI

co²

dish-washer

fridge/
refridgerator

heat-pump

oven

stove

line lamp

RJ45 cable sensor

SDE co2 tripad sensor

Scale

1:50



GSEducationalVersion

Drawing Content

Scale Page No.

no scale

Power plan - Floor Plan Level 0

EL-3002

General
Architecture
Interiors
Structural
Plumbing
Solar Water Heating
Mechanical
Electrical
Photovoltaic System
Teleco. & Build. Man. System
Instrumentation Drawings
Site Operations
Fire Protection
Health & Safety
Public Tour

GE
AR
IN
ST
PL
SW
ME
EL
PV

BMS
ID
SO
FP
HS
PT

144

Legend:

Cable conduits in floor structure:

Cable conduits in wall structure:

Cable conduits in ceiling structure:

Conduit for solar connection :

Conduits opening/ connection box:

Height 30 cm above floor:

Cable for Sensor:

Height 105 cm above floor:

Height 150 cm above floor:

Ceiling height:

Conduit for direct grid connection :

Conduit for protective earthing :
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Legend:

Cable conduits in floor structure:

Cable conduits in wall structure:

Cable conduits in ceiling structure:

Conduit for solar connection :

Conduits opening/ connection box:

Height 30 cm above floor:

Cable for sensor on floor surface:

Height 105 cm above floor:

Height 150 cm above floor:

Ceiling height:

Conduit for direct grid connection :

Conduit for protective earthing :
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Legend:

Cable conduits in floor structure:

Cable conduits in wall structure:

Cable conduits in ceiling structure:

Conduit for solar connection :

Conduits opening/ connection box:

Height 30 cm above floor:

Cable for sensor on floor surface:

Height 105 cm above floor:

Height 150 cm above floor:

Ceiling height:

Conduit for direct grid connection :

Conduit for protective earthing :
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Legend:

Cable conduits in floor structure:

Cable conduits in wall structure:

Cable conduits in ceiling structure:

Conduit for solar connection :

Conduits opening/ connection box:

Height 30 cm above floor:

Cable for sensor on floor surface:

Height 105 cm above floor:

Height 150 cm above floor:

Ceiling height:

Conduit for direct grid connection :

Conduit for protective earthing :
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Legend:

Cable conduits in floor structure:

Cable conduits in wall structure:

Cable conduits in ceiling structure:

Conduit for solar connection :

Conduits opening/ connection box:

Height 30 cm above floor:

Cable for Sensor:

Height 105 cm above floor:

Height 150 cm above floor:

Ceiling height:

Conduit for direct grid connection :

Conduit for protective earthing :
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Legend:

Cable conduits in floor structure:

Cable conduits in wall structure:

Cable conduits in ceiling structure:

Conduit for solar connection :

Conduits opening/ connection box:

Height 30 cm above floor:

Cable for Sensor on floor surface:

Height 105 cm above floor:

Height 150 cm above floor:

Ceiling height:

Conduit for direct grid connection :

Conduit for protective earthing :
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CCaatteeggoorryy NNaammee UUssaaggee MMaannuuffaaccttuurreerr IIddeennttiififieerr

GGeenneerraall BBMMSS Voltage/IPgateway Voltagesupply for KNX and ethernet gateway Jung 203201S IPS R
Controllable power socket Loading ofe-bikes Jung ES 1520KIKL
4G Internet Router Internet connection,switch, wifi AVM Fritzbox6850LTE
Central computer Optimization,"heart of the BMS" Raspberry Pi fdn. RaspberryPi 4
DALI Gateway Control of the lights Jung 2099REGHE

UUsseerr iinntteerrffaaccee TouchMonitor User interface formostBMS functions iiyama PL T2234MSC-B7X
somewireless user switches User control over lights,shutters and skylights Jung e.g.4073RF TSM
KNX wireless connectionbox Connectionall wireless user switches Jung MK 100RF

SSeennssoorrss 2xRoom sensors Monitoring of roomcomfort Jung CO2LS 2178WWM
weather station Monitoring ofoutside conditions Jung 2225WS U
Power supplyweather station Supply of needed power Jung WSSV 10

HHeeaattiinngg Heat pump Heating and domestic hotwater Bosch Compress7800iLW M(F)
Heat pumpconnection box Gateway toKNX/RaspberryPi Bosch MB Lan 2

VVeennttiillaattiioonn Ventilation Control Controlof the 4wall ventilators Lunos KNX Control4
4xVentilation CO2and humidity control of the room Lunos e² 60
3xCore ventilation control Built in controlunits for different rooms Lunos 5/EC-Zl +5/EC-FK +5/EC-KE
3xCoreventilation Ventilation in core,bathroomand shower Lunos Silvento V-EC

PPVV MMaannaaggeemmeenntt Inverter Information aboutbattery statusand PV production Fronius SYMO GEN24 PLUS 5.0
Smart Meter Sensor for inverter controlunit Fronius 63A-3
Battery Power storage BYD HVS 5.1

SSkkyylliigghhttss Skylight controlgateway Gateway toKNX/RaspberryPi Jung 23066REGHE
Skylight control Controls the openingof the skylights Velux KLF 200
4xSkylight-openingactuator Opening of rooftopwindows Velux Schwing Elektrodachfenster GL

SShhuutttteerrss 2xShutter controlactuator Power supply and control of the shutter Jung 2504REGHER
5xShutter motor Control of the facadewindow shutters Roma MaestriaWT 230V
1xShutter motor emergency exit Same as above,butwith battery in case of emergency Roma Maestria WT 12V+battery
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DeliverableNo.

TeamID

University/City

A Object
Object Necessary Planned/Present Requirementsfulfilledand

evidenceadduced

Loadbearingwalls
andpillars

R30acc. to EN13501-2:2016-12 The loadbearingexterior wallscomply withR 30arrangements.
yes

Roomsfor lithium-
ion-storagewitha
storagecapacity
over2,5kWh

Perimeterwalls:
-EI 30acc. to EN 13501-2:2016-12
Door:
-SaC5 acc. to EN16034:2014-12incl. EN16034Corrigendum1:2018-02
OpenableWindow:
-Preferably available for ventilationincase of fire

The lithium-ionstorageunit ispositionedoutside theHDU. It islocatedbelow the
HDUina fire-retardant box.

yes

LengthofFirst escaperoute maximum35m. EscapeRoute inm: 8,70 yes
First escape route fromthe upper floor vianecessary staircase;
usablewidth:
-minimum1.00 m
stair depth:
-minimum0.26 m
-maximum 0.37m
heightdifferenceper stair:
-minimum0.14 m
-maximum 0.19m

First escape route vianecessary external staircase;
usablewidth:1.20m

stairdepth:0.26m

heightdifference perstair: 0.17m

yes

Emergencyescaperouteshave a
-minimumwidth of1.00m
-minimumheight of2.20 m

Emergencyescaperouteshave aEmergencyescaperouteshave a
-width ofat least1.00mandmore
-heightof at least 2.20mandmore

yes

Doorshave
-aclearance widthof at least 0.90m
-aclearance heightofat least 2.05m

Doorshave
-aclearance widthof 1.00m
-aclearance heightof2.05m

yes

Doorsalongthe escape routecanbe openeddirectly byanyonewithout tools. We don t̀havestandardinterior doors.Thecorehasa door that canbe unhinged,
thisismade of thesamematerial asthe interior wall andisn t̀ lockable.
Exteriordoorshave adoorhandleacc. toEN179.

yes

Secondescape route inthe upper floor via:
• furthernecessary staircaseor
•placeaccessiblewithfire brigaderescueequipment

Secondescape routevia anescape routewindow, thiscanbe reachedwithrescue
equipment fromthe firedepartment.Thereare noobstaclesbetweenthe standand
thewindow.Thestandhasa stablebase (area 2.00m*4.00m).

Theescaperoutewindow ismarkedanddrawninthe fireprotection/escape route
plan.

yes

Windowsusedasescape routesmust be
-at least 0.90m· 1.20min usablesize
-nohigher than1.20mabove theupperedgeof the floor
-withthe loweredgeof roof windows,nomore than1.2maway
fromthe eavesedge

Theescaperoutewindow hasa minimumusable sizeof0.90m* 1.20m.

yes

•Thereare twoescape routesfromthe groundfloor to theoutsideor
•anescape route fromthe groundfloor isavailable if the route can
bereachedfromany pointonthe groundfloor within15m.

Thereare twoescape routesfromthe HDU.Onevia theoutsidestaircaseanda
secondvia awindowonthe other sideof thebuilding. yes

Escapeandrescue plancompiledinaccordance withDIN ENISO23601. Theescapeandrescue planFP-0001acc. to ISO 23601hasbeen prepared.
yes

Smokedetector Interconnectedsmoke detectorsinbedroomsandliving-rooms. There isa smokedetector inthe middleandat thehighestpoint inthe HDU.Only
onesmokedetector isprovidedassleepingandlivingareasandall otherareasare
withinone room. (KIT_FP_EL_SmokeDetector_Jung_24)

yes

Fireextinguisher Afoamfire extinguisherwith aminimumextinguishingcapacity of21Aand113B
acc. toEN3-7ina centralpositiononeachfloor.

There isa foamfire extinguisherina central locationwithanextinguishingcapacity
of21Aand113Baccordingto EN3-7.(KIT_FP_foamfire extinguisher_Green_25) yes

Escaperoutes

SDE21_FireProtection: FireProtectionConcept

B Requirements

D#6

KIT

Karlsruhe

Walls:
Claytec, clayplaster: A1(KIT_FP_ClayPlaster_OberputzFein_Claytec_01)
ClaytecLemix, clay slab(heavy): A1(KIT_FP_Clayboard_Claytec_02)
ECOVAPblue,PE-foil: E (KIT_FP_EcovapBlue_Amann_03)
diagonal formwork: D-s2,d0
(KIT_FP_Woodenboard_GFM_MassivholzJunker_04)
NeptuTherminsulation: E (KIT_FP_Neptutherm_NeptuGmbH_05)
Doerken,delta50, facademembrane:B, s1-do(KIT_FP_Delta50_Doerken_02_15)
Reclaimedwood: D-s2,d0(KIT_FP_Wood_Kaufmann_16)
TruckTarpaulin, temporary facade: B1(KIT_FP_TruckTarpaulin_Freitag_20)
Constructionmaterials:
Structural solidwood: D-s2,d0(KIT_FP_ConstructionWood_Kaufmann_11)
Steel beams:A1(KIT_FP_SteelBeams_Kaufmann_12)
Stair: A1(KIT_FP_Stairs_Rieger_13)
Floors:
Woodenfloorboards, reclaimedwood: D-s2,d0(KIT_FP_Wood_Kaufmann_14)
ClaytecLemix, clay slab(heavy): A1(KIT_FP_Clayboard_Claytec_02)
ECOVAPblue,PE-foil: E (KIT_FP_EcovapBlue_Amann_03)
diagonal formwork: D-s2,d0
(KIT_FP_Woodenboard_GFM_MassivholzJunker_04)
NeptuTherminsulation: E (KIT_FP_Neptutherm_NeptuGmbH_05)
Tyvek, soft antireflex,windpaper: E (KIT_FP_TyvekSoftAntireflex_Ampack_06)
CladdingMaterial:
Magna,Glaskeramik:A1(KIT_FP_Glaskeramik_MAGNA_21)
Mycelium, Boards: A(KIT_FP_Mycelium_22)
Smile Plastic, Boards:UL94HB (KIT_FP_board_smile_plastics_23)
Exteriordoor:
Theentrancedoor isa self-builtdoor,whichisa combinationof anexistingdoor
andanextensionof thisdoor. Thedoor fulfillsall the requirements.
Windows:
Stock/Reprocessedwindows: B2(KIT_FP_StockWindows_Various_08)
Skylightwindows: B2(KIT_FP_skylight_velux_10)
Window andfacadeawnings:
SergeFerrari, SoltisVeozip: B-s2(KIT_FP_SoltisVeozip_SergeFerrari_09)
Roof:
Copper sheetcovering:A1(KIT_FP_CopperSheets_KME_17)
Amann, Sucotecto0.8,roofunderlay: (KIT_FP_SucoTecto_Amann_18)
diagonal formwork: D-s2,d0
(KIT_FP_Woodenboard_GFM_MassivholzJunker_04)
NeptuTherminsulation: E (KIT_FP_Neptutherm_NeptuGmbH_05)
ECOVAPblue,PE-foil: E (KIT_FP_EcovapBlue_Amann_03)
Ecor lightcore, ceilingpanelling:A(KIT_FP_BasicPanel_ECOR_NET_01_19)
woolfliz: Bfl -s1(KIT_FP_Designfilz_MKFilze_07)
Pipes:
Wieland, Copperpipes:A1(KIT_FP_CopperPipes_Wieland_26)
Wieland, Floor hearting: A1(KIT_FP_FloorHeating_Wieland_27)

•E-d2;EL-d2;Efl acc. to EN13501-1:2010-01or
•Eca acc. to EN50575:2017-02

Allapplied
(construction)
materials

yes
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SDE 21_Health & Safety: Risk Analysis

L Slight Injury CP Collective Protection
G Serious Injury IP Individual Protection
Mo Fatal Injury S Signs

NOTE: In this evaluation we consider “avoided risks” all qualified as “trivial” or "tolerable”; the rest of the qualifications are considered “not avoided risks” and need to be solved with further measures.

C Agents
Identify the AGENTS

L G Mo CP IP S

Work Unit 1 Model Building Task 1 Cutting elements for the Model teammembers Risk 1a slight injury due to inattentive work Possible x Moderate risk Solution 1a always providing a first aid kit near by, teammembers will
work focused and take breaks whenever needed

x Tolerable risk

General protective measures

Prefabrication in Reuthe (AT) phase
Work Unit 2 Module Building Task 2 handling dangerous machines (like

saws)
workers Risk 2a injuries due to wrong, careless handling Possible

x
Moderate risk Solution 1a educated, professional workers used to the tasks and the

environment; wearing certified protective workwear x
Tolerable risk

Task 3 loading up the modules workers Risk 3a getting knocked down while loading up the module Possible
x

Intolerable risk Solution 2a educated, professional workers used to the tasks and the
environment x x

Tolerable risk

Risk 3b overloading the loading ramp Possible
x

Intolerable risk Solution 2b educated, professional workers used to the tasks and the
environment x x

Tolerable risk

Risk 3c overloading the slings Possible
x

Intolerable risk Solution 2c educated, professional workers used to the tasks and the
environment x x

Tolerable risk

Risk 3d using unapproved slings Possible
x

Intolerable risk Solution 2d Use only certified slings visually checked before every use.
Only educated, professional workers used to the tasks and
the environment

x x
Tolerable risk

Decathletes Training phase
H&S education Task 4

safety training teammembers
General Health&Safety training from a certified safety
engineer

strengthen awareness for general safety hazards on a
construction site and especially for our tasks from a
professional

x x
Trivial risk

Task 5
risk presentation teammembers workers

Presentation from our H&S team for the whole team,
presenting our risk analysis so everyone is aware of all the
hazards

x x
Trivial risk

Task 6 First aid training teammembers x x Trivial risk
Task 7

daily briefings teammembers workers
the H&S teamwill provide a daily briefing to teammembers
and contracted workers, going through the tasks of the day
and the safety hazards connected to those

x x
Trivial risk

Transport Phase
Work Unit 3 Transport from

Production Facility
Task 8 transport of scaffolding for the first

floor, stairs, lift, eight open
modules with trucks

truck
truck driver

Risk 8 road accidents due to the load getting loose because of
insufficient locking

Remote
x

Important risk Solution 1a locking the load with certified equipment from all 4 sides
x

Trivial risk

Task 9 driving on Solar Campus where the
road is not only used by vehicles
but also by decathlets and other
SDE participants

truck
truck driver pedestrians

Risk 9 Possible accidents caused by speeding (driving faster than
walking speed)

Possible

x

Important risk Truck is leaded and followed by two teammembers to prevent
driver from speeding

x

Trivial risk

Task 10 parking truck
truck driver

Risk 10 getting hit by parking (very dangerous, but low probability) Remote
x

Intolerable risk Solution 2a qualified drivers and workers, marking the work area;
supervision by one member of the site operations/ h&s team
(banksman) ; guiding the truck while parking

x x x
Trivial risk

Assembly Phase
Work Unit 4 Unloading Risk 11a Risk of getting hit while unlocking the load Possible

x
Important risk Solution 1a qualified workers/briefing of the teammembers; checking the

load before unlocking; supervision by one member of the site
operations/ h&s team

x x
Tolerable risk

Risk 11b Risk of injury caused by the fork while unloading with the fork
lift

Possible
x

Important risk Only specially trained drivers are allowed to operate the fork
lift; supervision by one member of the site operations/ h&s
team*

x x
Tolerable risk

Risk 11c getting hit by the crane during movement (very dangerous,
possible)

Possible
x

Intolerable risk Solution 1b briefing of the teammembers; marking the movement range of
the crane; supervision by one member of the site operations/
h&s team

x x x
Tolerable risk

Risk 11d getting knocked down while unloading heavy objects Possible

x

Important risk Solution 1c briefing of the teammembers; marking the slewing range of
the crane; controlling the load with ropes; keeping other
workers/teammembers away from the module; supervision by
one member of the site operations/ h&s team*

x x x

Tolerable risk

Risk 11e risk of injury while placing objects (e.g. foundation plates,
gabion stones) on the ground

Possible

x

Moderate risk Every teammember wears their safety shoes at all times on
site. Both the workers and the person who places the objects
have to wauch out for the other and keep a safe distance
dusing the placement

x x

Tolerable risk

Risk 11f disablement of the work due to materials lying in the working
area (Slight Injury, possible)

Possible

x

Moderate risk Solution 1d preparation of the site and approval by the site operations
manager

x x

Trivial risk

Risk 12a disablement of the work due to materials lying in the working
area (Slight Injury, possible)

Possible x Moderate risk Solution 2a preparation of the site and approval by the site operations
manager

x x Tolerable risk

Risk 12b getting hit by scaffolding elements assembly (can be very
dangerous, possible)

Possible

x

Intolerable risk Solution 2b briefing of the teammembers (handling long objects); keeping
other workers/teammembers away; supervision by one
member of the site operations/ h&s team; marking the slewing
range of the crane, wearing a certified helmet

x x x

Tolerable risk

Risk 12c Cuts due to sharp edges on steel Possible

x

Moderate risk all people working with the scaffolding pipes have to wear
protective gloves x x

Trivial risk

Task 13 levelling of the load distribution
beams, working frommobile
scaffolding

workers
teammembers

Risk 13 danger of the scaffolding tipping over or workers stumbling
due to movements.

Possible
x

Important risk Use of certified mobile scaffold that can be secured against
movements and moving to another work area only when no
one is standing on it

Tolerable risk

Task 14 workers
teammembers

Risk 14a Scratches or cuts due to sharp edges of stones Possible x Moderate risk Wear protective gloves Trivial risk

Risk 14b risk of injury caused by falling stones Possible x Tolerable risk Safe placement of stones, not dropping it from a height and
waering safety boots.

x Trivial risk

Risk 15a disablement of the work due to materials lying in the working
area (Slight Injury, possible)

Possible x Moderate risk Solution 3a preparation of the site and approval by the site operations
manager

x x Trivial risk

Risk 15b getting hit by the module during assembly (can be very
dangerous, possible)

Possible

x

Intolerable risk Solution 3b briefing of the teammembers; keeping other workers/team
members away; supervision by one member of the site
operations/ h&s team; marking the slewing range of the crane,
wearing a certified helmet

x x x

Tolerable risk

Risk 15c risk of getting hit by falling objects during assembly of the
modules

Possible
x

no one is allowed under the modules during the task
x x

Tolerable risk

Risk 15d getting trapped during assembly with the existing building
elements/objects (can be very dangerous, possible)

Possible
x

Intolerable risk Solution 3c briefing of the teammembers; keeping other workers/team
members away; supervision by one member of the site
operations/ h&s team

x x
Tolerable risk

workers Risk 15e Working in heights, risk of falling Possible

x

Intolerable risk Solution4a work executed on a telescopic work platform with
standardised railing; wearing a certified helmet; qualified
workers used to working on the assembly of roofs;
supervision by one member of the site operations/ h&s team

x x x

Tolerable risk

workers
teammembers

Task 11 unloading foundations, stones,
scaffolding, modules, lift, stairs and
other materials

truck, workers, team
members, fork lift

assembling of the scaffolding as
the primary supporting structure for
the HDU

Task 12

Filling the gabions with stones

assembling the modules on top of
the ground floor structure

workers
teammembers

Task 15

AssemblyWork Unit 5

Deliverable No. D#5

Team ID KIT

University/ City Karlsruhe

A Work-Units

Risk
Number

Brief description/ listing of the risks Determined precaution

Previous Works at university phase

General protective measures will be performed at all times. this includes wearing the PPE including helmet, safety boots reflective clothing and when needed gloves and noice protection. The teammembers and contracted staff will undergo a special health&safety training and will always be aware of risks and working with high focus on their tasks and the surroundings. Everyone will keep an eye on safety and stop/inform the H&S officers immediately, in case they see hazards.

Probability of the
risk

Consequence of the risk Risk qualification
without measures

Solution
Number

Brief description/ listing of the solution Risk qualification
withmeasures

Work Unit
Number

Name of Work Unit Task
Number

Name of the task Name of the agents

B Tasks D Risks E Measures
Break down to WORK-UNITS Identify TASKS in each work unit Identify the RISKS DevelopMEASURES
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workers Risk 15f working on a telescopic work platform Possible

x

Moderate risk the vehicle is only to be moved by a qualified driver when no
one is standing on the platform x x

Tolerable risk

Task 16 Installation of the lift workers Risk 16 risk of tilting back during installation Possible
x

Moderate risk no one is allowed to be in the moving area until it is secured;
special workers used to working with this lift, supervision by
H&S coordinator/officers

x x
Tolerable risk

Task 17 securing the well-being of the
workers and teammembers

workers
teammembers

Risk 17 workers and teammembers being unwell, sick, weak,
stressed; overexertion

Possible
x

Moderate risk Solution 5a Securing availability of a comfortable place of retreat, food
and drinks; not extending work hours x x

Trivial risk

Task 18 laying the paving stones Risk 18a risk of injury caused by falling stones Remote
x

Moderate risk safe placing, no dropping from a height
x

Trivial risk

Risk 18b risk of injuring hands while paving work (includes use of a
hammer)

Possible
x

Moderate risk protective gloves, working focused
x

Trivial risk

Task 19 connecting electricity for the HDU workers Risk 19 exposure to electric connections Possible
x

Moderate risk Solution 6b qualified workers, wearing the appropriate workwear
x x

Tolerable risk

Task 20 general assembly workers
teammembers

Risk 20 getting knocked out by objects or tools Possible
x

Intolerable risk Solution 6d wearing the appropriate workwear, e.g. a certified helmet
x x x

Tolerable risk

Task 21 Risk 21a Injury because of carrying too much weight Possible

x

Important risk Solution 7a organizing safety briefing with showing the appropriate way to
carry; supervision by one member of the site operations/ h&s
team

x x x

Tolerable risk

Risk 21b Risk of tripping due to cables or other equipment Possible Important risk Solution 7b keeping the working area clean and tidy at all times. Controls
are carried out by the H&S coordinators/officers

x x x

Tolerable risk

Work Unit 7 preparation for
Competition Phase

Task 22 cleaning the construction site of all
equipment, waste, tools, etc.

workers
teammembers

Risk 22 fall after tripping over objects lying around on the construction
site

Possible

x

Moderate risk Solution 8a wearing the appropriate workwear, cleaning the construction
site carefully; approval by the site operations manager and
the health and satay coordinator x x x

Trivial risk

Work Unit 8 Competition Phase Risk 23a Getting hit by loose objects Possible
x

Moderate risk Solution 1a approval by the site operations manager/ h&s team; checking
the HDU for loose objects before Opening Day of the Solar
Campus

x x
Tolerable risk

Risk 23b Stepping on objects Possible
x

Moderate risk Solution 1b checking the HDU before Opening Day of the Solar Campus,
approval by one member of the site operations/ h&s team x x

Trivial risk

Risk 23c Fall of persons at a different level Possible
x

Intolerable risk Solution 1c installation of a railing; supervision of the visitors by the
Public Tour Guide x x x

Tolerable risk

Risk 23d Fall of persons at the same level (e.g. because of collision
with still objects, other people, …)

Possible
x

Moderate risk Solution 1d installation of a railing; supervision of the visitors by the
Public Tour Guide; planning the Public House Tour with wide
enough passageways through the building, e.g. no interior in

x x x
Trivial risk

Risk 23e Not knowing the way out in case of emergency Possible
x

Intolerable risk Solution 1e Health and Safety briefing for all teammembers, clear signs,
always one person on the construcion side which knows what
to do in case of emergency

x x x
Tolerable risk

Risk 23f Visitors ignore dangers of the project site Possible
x

Intolerable risk Solution 1f relevant signs with informations about specific danger areas
(no entry), only walking on predetermined ways x x x

Trivial risk

Work Unit 9 Disassembly,
Unloading

See Unlaoding, Assembly, in reversed order

Work Unit 10 work on the
construction site,
competition period

Task 24 work on the construction site,
competition period

Risk 24a Fire Remote
x

Intolerable risk prohibition of smoking and open fire (indicated by signs)
x x x

Tolerable risk

Risk 24b Explosion Remote
x

Intolerable risk prohibition of smoking and open fire (indicated by signs)
x x x

Tolerable risk

Risk 24c injury because of wet, slippery floors Possible

x

Moderate risk all materials that are meant to walk on or hold onto should be
topped with anti-slippery material; wearing appropriate shoes;
posting signs after rain

x x x

Tolerable risk

Risk 24d exposure to electric connections Possible

x

Intolerable risk electricians being professional workers wearing protective
workwear; no teammembers working on electrical
connections; proper electrical isolation

x x

Tolerable risk

Risk 24e bad hygiene leading to the spread of illnesses Possible

x

Moderate risk Wiping frequently touched surfaces e.g. door handles with
desinfection regularly x x

Tolerable risk

Risk 24f Risk of injury from operating machines and tools Possible

x

Intolerable risk Creating and visible attachment of important rules of conduct
for the individual machines and tools. For example, ladders,
hammers, saws… Before the equipment is used, the HS Team
Coordinator will provide a briefing.

x x

Tolerable risk

Work Unit 11 work on the
construction site,
competition period

Task 25 work on the construction site,
competition period

Risk 25a Noise Remote
x

Intolerable risk Provide proofed noise protection headphones
x x x

Tolerable risk

Risk 25b Weather Possible

x

Moderate risk Provide workers with rain jackets.
Stop work if weather conditions are too difficult.
Teammembers must wear safety shoes throughout the
construction process. These also serve to prevent slipping.
Anything that could be potentially dangerous if it gets wet
must be secured (e.g.: building electricity).

x x x

Tolerable risk

Risk 25c Wind Possible

x

Moderate risk Temporary barriers so that no foils or materials can fly around
Leave nothing lying arond, secure things
position protections x x x

Tolerable risk

Risk 25d Visibility Possible x Moderate risk Adequately equip the construction site with light x x x Tolerable risk

*** examples of further work-units can be used by the teams; the list is not complete and may be extended
**** examples for further risks descriptions can be used by the teams, but does not need to; the list is not complete and may be extended; nevertheless teams are encouraged to describe risks in their own words

General risks during the whole Competition on the Solar Campus

General risks from enviroment

interior fittingsWork Unit 6 assembling the interior of the HDU

visitors
teammembers

workers teammembers
visitors

workers teammembers
visitors

teammembers

workers
teammembers

Maintenance during Competition Phase*

Disassembly Phase

Task 23 Public House Tour
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Assembly Phase 1 - Foundation Scaffolds
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Assembly Phase 2 - Gabions Watertanks Buffer Tank
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Assembly Phase 3 - Living Modules A/B/C
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Assembly Phase 4 - Living Modules Roof A/B/C
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Assembly Phase 5 - Terrace Elements
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Assembly Phase 6 - Stairs / Lift / Interior / Accessories
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Assembly Phase 7 Paving Stones
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Evacuation Plan Level 0
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Evacuation Plan Level 1
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Site accessibility
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House Tour Level 1
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House Tour General Information
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p0 p1 p2 p3 p4 p5 p6 p7
ts0 w1
ts1 w1 t1
ts2 w1 t2 t1
ts3 w1 t3 t2 t1
ts4 w1 t4 t3 t2 t1
ts5 w1 t5 t4 t3 t2 t1
ts6 w1 t6 t5 t4 t3 t2 t1
ts7 w1 t7 t6 t5 t4 t3 t2 t1
ts8 w1 t1 t7 t6 t5 t4 t3 t2
ts9 w1 .. t1 t7 t6 t5 t4 t3
ts10 w1 .. .. t1 t7 t6 t5 t4
ts11 w1 .. .. .. t1 t7 t6 t5
ts12 w1 .. .. .. t1 t7 t6
ts13 w1 .. .. .. .. .. t1 t7
ts14 w1 .. .. .. .. .. .. t1

ts = timeslot
p = position
t = teammember guide
w = welcomer, liftinstructor

= public tour

0

HOUSE TOUR GENERAL INFORMATION

Visitors to the HDU come to the Lot at position 0. This is where waiting area 1
is located if the waiting line is quite long. The team member „welcomer"
welcomes the guests, distributes the handout per target group and leads the
first group of 5-8 people to waiting area 2. Protected from rain, wind and sun,
the visitors have the opportunity to look at the brochure and get a first
impression from the info panels before the tour starts.
At point 1, the first tour with team member guide 1 starts with a group of
maximum 5-8 people. The target group as well as the language will be
checked first. The tour is then given in english or german. Team member
guide 1 accompanies the group from start to finish. As soon as team member
guide 1 reaches position 2, Tour 2 starts with team member guide 2
according to a rotating system. Time management is done via a timer.

The long tour lasts 24-30 min, the short tour in case of a long waiting line is
reduced to 12-18 min. Which tour takes place is managed by team member
"welcomer", depending on the checked waiting line.

Visitors gain access to the housing unit via an Urban Mining staircase as well
as barrier-free access via a rented lift.

teammember "welcomer"="liftinstructor"
welcoming visitors, guiding every 4-5 min visitorgroup of maximum 5-8
persons to waiting area;
handout per target group

1 teammember guide 1
presenting the project, Design Challenge and cut out HDU (general concept) to
group 1

2 team member guide 1 presenting idea of the ground floor (scaffold towers,
stone cycling, gabions, lift and staircase, west and south facade, ..);
teammember guide 2 starting at position 1

3 teammember guide 1
presenting more detailed concept of the HDU at the east facade (truck plane,
water tanks, energy supply);
checking whether previous group has finished the tour, walking upstairs,
liftinstructor helping people with need

4.1 teammember guide 1
and whole group meeting at the terrace; presenting cut out situation of the
whole design concept;
presenting idea of the storage window facade, idea of the door, taking a look to
the private area

4.2 teammember guide 1
presenting idea of the core and the flexible usage of space around, giving
insight to the core, working area, claywalls, ..

teammember guide 1
more private area through walking the round,
living room, lounge area and kitchen, offer to take a seat while showing
kitchen idea and portable lighting idea with possibility to try, showing flexible
table (dining table and kitchen), ..

5

teammember guide 1
flexible bed, suitcase cabinet, private space, ..

teammember guide 1
wet cells, how to design wet cells without wet seals , ..

6.1

6.2

teammember guide 1
Thank you, questions, feedback, invitation to further actions on the lot

7

X waiting line entertainment, further actions out of public tour:

- kids tour/game: playful acquisition of the topics, downscaled information
- VR, AR
- darts match floor level 0
- daily lectures on the east facade, lecture area
- workshops, workshop area
- late night tour
- urban mining and circular economy tour (focus materials and detachability)
- energy tour (focus energy concept)
- open house
- interior change tour
- get together bar area

public tour rotation concept
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Flexible Furniture
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sliding wall cabinet, which can be
moved around the room on rollers

flexible curtain, 100%
cotton for more privacy

lounge furniture made out of
recycled tetrapack milk cartons

flexible dinner table,
space saving
construction, locally
produced in Austria

moveable working desk

flexible bed that serves as a couch
when folded during the day

flexible, portable lighting
producs
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Additional Informations
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Exploring the Whole Design of
Café Ada/HDU through VR

Getting more informations and
link to website through QR
Codes

Getting more informations
about materials and joining
techniques .. through AR

Telling material storys using
QR

Data on Monitor
Showcasing informations
about the energy concept,
technical facts and results
about the HDU
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