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IMAGINE

Source: List, F. (2020, 20 juli). Urban Air Mobility: Zo zou stedelijk verkeer in drie dimensies er uit kunnen zien. IO. https://innovationorigins.com/nl/urban-air-mobility-zo-zou-
stedelijk-verkeer-in-drie-dimensies-er-uit-kunnen-zien/
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IMAGINE

Source: Baur, S., Schönberg, T., & Hader, M. (2020, 28 april). Cargo Drones: the urban parcel delivery network of tomorrow. Roland Berger. https://www.rolandberger.com/en/
Insights/Publications/Cargo-drones-The-urban-parcel-delivery-network-of-tomorrow.html
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BERLIN
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Introduction

MODES OF COMMUTE

Car

Public transport

On foot

Bicycle

Motorcycle

A combination

Varies considerably

Other

Method of transport used for most daily travel

0 10 20 30 40%

Weighted n in Berlin: 918

Car

Bicycle

Local public transport

Local rail

Long-distance rail

A combination

Other

Preferred method of travel

0 10 20 30

Weighted n in Berlin: 913

40 50%

Source: Bloomberg - Are you a robot? (2015, 24 september). https://www.bloomberg.com/news/articles/2015-09-24/big-european-cities-use-cars-less-but-they-still-have-a-
long-way-to-go
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Introduction

CARBON EMISSIONS BY MODE OF TRANSPORT

Local public road transport
1,5%

Shipping
0,4%

Private motorised transport
55,3%

Rail transport
4,5%

Aviation
15%

Road freight transport
23,3%

Source: VDA - German Association of the Automotive Industry. (2020, 12 augustus). Clean Energy Wire. https://www.cleanenergywire.org/experts/vda-german-association-
automotive-industryautomotive-industry
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Introduction

COMMUTE BEHAVIOUR BERLIN

Number of persons commuting 
to the home borough:

Number of persons commuting 
to another borough:

Source: Beige, S. (2012) Analyses of commuting distances and times in the household context: The case of Berlin, paper presented at the 13th International Conference 
on Travel Behaviour Research, Toronto, July 2012
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Introduction

COMMUTE TRAVEL TIMES

Travel time from center of 
borough, taking public transport:

43 min

1h 5 min

37 min

48 min

1h 17 min

Source: Beige, S. (2012) Analyses of commuting distances and times in the household context: The case of Berlin, paper presented at the 13th International Conference 
on Travel Behaviour Research, Toronto, July 2012

Number of persons commuting 
to the home borough:

90 min.

60 min.

90 min.

Legend

150-250

250-300

300-350

350-400

complex projectsBerlin Studio 9



Introduction

PROBLEM STATEMENT

EXCESSIVE CAR USE LARGE COMMUTES

EMISSIONSCONGESTIONS

complex projectsBerlin Studio 10



DIGITALIZATION
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TOGETHER, TOWARD A DIGITAL BERLIN

Centralised 
Data Monopoly

Decentralise 
Data Network

Unhuman
Introverted Bunkers

Display 
Visibility of Data

Unsustainable 
Release & Use of Energy

Decarbonise 
Passive Energy Reduction & 

Utilise Output

DATATECTURE

Berlin Studio
10
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Digitalization

DATATECTURE
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DECENTRALISE DECARBONISATIONDISPLAY

Berlin Studio
10
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Digitalization

AMBITION
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STRATEGY
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Strategy

RESEARCH PLAN

How can the architecture of a new 
mobility hub grow to increasing 
demand for transportation 
options?

How / To what extent can 
existing urban mobility network 
benefit from implementation of a 
digitalized vertiport service? 

How to develop modular for 
future growth of demand?

What effect does air mobility 
have on architecture?

What is the influence of urban air mobility 
on existing infrastructure?

How could an digitalized urban air mobility 
system be implemented in already existing 
urban infrastructure?

What benefits could road and rail network 
experience from addition of air mobility?

To what extent can the existing 
infrastructure benefit from the addition of 
new mobility?

What are the effects of an automated 
features network on the architecture of 
mobility hotspots?

What digitalized elements can be added to 
a new infrastructure typology?

Digitalization

Mobility

Innovation How can a transportation hub be 
developped to adapt to growing demand in 
passenger and freight.
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Strategy

RESEARCH QUESTION

How can a new mode of air transportation be designed to facilitate the 

increasing demand in transportation of people and goods?
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Strategy

URBAN AIR MOBILITY

Source: What it takes to design an aircraft from scratch - Lilium. (z.d.). https://lilium.com/newsroom-detail/lilium-architecture-design-principles
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Hypothesis

UTILIZATION EFFICIENCY

Source: Ahn, B., & Hwang, H. S. (2022). Design Criteria and accommodating capacity analysis of Vertiports for urban air mobility and its application at Gimpo Airport in Korea. 
Applied sciences, 12(12), 6077. https://doi.org/10.3390/app12126077

Touchdown and Lift-off (TLOF) pads: 2

Gates: 12

192

48

Passengers / hour

Airflights / hour

192 16

Passengers / hour Operating hours

3072

Passengers / day

x =
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Strategy

ELECTRIC VERTICAL TAKEOFF AND LANDING

Source: What it takes to design an aircraft from scratch - Lilium. (z.d.). https://lilium.com/newsroom-detail/lilium-architecture-design-principles

(EVTOL)

Multicopter
Vertical thrust

Lift + cruise
Vertical and horizontal thrust

Tilt rotor
Moveable thrust

Ducted vector thrust
Moveable thrust
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Strategy

UAM POSSIBILITIES BERLIN

Public transport
Air mobility

Source: EHANG 216-S (Production model). (z.d.). https://evtol.news/ehang-216/#:~:text=Passengers%3A%202%20passengers,km%2Fh%20(81%20mph)

9 min

7  min

4 min

9 min
11 min

43 min

1h 5 min

37 min

48 min

1h 17 min

Legend
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Strategy

URBAN AIR MAIL
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Average building 
heights

Drone flight profile

Minimal vert. 
seperation

Minimal hor. seperation
556 m

30 m

Visual flight rules 
(VFR)

30 m

150 m

Strategy

MUNICIPAL REGULATIONS

Source: Baur, S., Schönberg, T., & Hader, M. (2020, 28 april). Cargo Drones: the urban parcel delivery network of tomorrow. Roland Berger. https://www.rolandberger.com/en/
Insights/Publications/Cargo-drones-The-urban-parcel-delivery-network-of-tomorrow.html
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Strategy

AIR MAIL POSSIBILITIES BERLIN

+

+

+ =

=

=

Factor Input factors Roland Berger assumptions Result Market size

Regulatory
factors

Geographical
factors

Operational
factors

Minimum distances

Vertical:			   5.500 m
Horizontal:		  300 m

Berlin area:		  892 km2

Berlin urban area:		 668 km2

Flight distance:		  3 km
Flight time2:		  5 min
Turn-around-time
between flights:		  15 min

Scale factor for 10% for minimum 
distances for drone operations

60% of urban area useful for drone 
operations (no fly zones around 
airports, governmental buildings, 
downtown areas, etc. )
Layer of drones:
(from 60m to 150m; each 30m)

Operating hours per day:		  8h
Operational days per year:	 280
Parcels transported per flight:	 1
Flight occupancy rate:		  50%

Airspace for one drone

Total airspace volume 
for drones
36.000 x 106 m2

Deliveries per drone
per day:
12 parcels 
and per year:
3.360 parcels

4.000 drones
maximum at the same time

Downscale factor of 30% for 
smooth operations

1.200 drones flying at the same 
time

4.000.000 
parcels delivered annual

Source: Baur, S., Schönberg, T., & Hader, M. (2020, 28 april). Cargo Drones: the urban parcel delivery network of tomorrow. Roland Berger. https://www.rolandberger.com/en/
Insights/Publications/Cargo-drones-The-urban-parcel-delivery-network-of-tomorrow.html
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HYPOTHESIS
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Hypothesis

DAILY METHOD OF TRAVEL GOAL

2030

2050

2100

2020
current situation

38%

28%

20%

10%

30%

39%

46%

55%

32%

33%

34%

35%

U-bahn and S-bahn:
2.400.000 daily passengers

Public transport +9%
2.616.000 daily passengers

Public transport +7%
2.799.120 daily passengers

Public transport +9%
3.051.041 daily passengers

Car

Public transport

Other

Legend

Source: Bloomberg - Are you a robot? (2015, 24 september). https://www.bloomberg.com/news/articles/2015-09-24/big-european-cities-use-cars-less-but-they-still-have-a-
long-way-to-go
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Hypothesis

MOBILITY SCENARIOS

Scenario 1
Airport shuttle

Scenario 2 
Interconnected 

Scenario 3 
Across center

Scenario 4
Across outer boroughs

Scenario 5
Platforms network

Scenario 6
City connected
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Hypothesis

POLYCENTRIC CITY CENTERS

Source: Main Administration for Urban Development and Environment in Berlin (Publ. Ed.): Urban Development Plan. Central Parts. 3rd Progress Report 2016, 46 p.
Responsible Unit I A: Urban Planning Development, Jens Nijes, Elke Plate, Torsten Tonndor in collaboration with Junker + Kruse, Dortmund. Berlin 2016.

Center area core

Main center

District center

Local center

Legend

complex projectsBerlin Studio 27



Hypothesis

SCENARIO 7: POLYCENTRIC CONNECTED

Center area core

Main center

District center

Local center

Legend
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Hypothesis

DAILY PASSENGERS VERTIPORT

U-bahn and S-bahn:
2.400.000 daily passengers

Public transport +9%
2.616.000 daily passengers

Public transport +7%
2.799.120 daily passengers

Public transport +9%
3.051.041 daily passengers

20302020 2050 2100

Polycentric scenario
216.000 passsengers

72 vertiports

Platform scenario
 399.120 passsengers

133 vertiports

Intercity scenario
651.041+ passsengers

217+ vertiports
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DESIGN BRIEF
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To be carbon neutral by 2030

Reliable urban mobility

Accessable property typologies

Invest in sustainable infrastructure

Carbon neutral delivery

Experiment transport alternatives

Reliable time management

Solve last-mile dilemma

Grow sustainable

Increase reliability

Be fully carbon neutral

1

2

3

1

2

3

1

2

3

44

Design brief

CLIENT AMBITION

Deutsche Bahn

Berlin, Germany

Berliner Verkehrsbetriebe

Berlin, Germany

Deutsche Post DHL

Bonn, Germany
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Center area core

Main center

District center

Local center

Legend

Design brief

STRATEGY
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Design brief

GATE SIZES

V G

TLOF (touchdown and lift-off)
D = 15.3 m

FATO (Final approach and take-off)
D = 27.6 m

Safety Area
D = 32.2 m

Gate parking
D = 18 m

Control dimension
D = 22.1 m

Source: Ahn, B., & Hwang, H. S. (2022). Design Criteria and accommodating capacity analysis of Vertiports for urban air mobility and its application at Gimpo Airport in Korea. 
Applied sciences, 12(12), 6077. https://doi.org/10.3390/app12126077

1.5m

1.5m
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Design brief

VERTIPORT APRON LAYOUT
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Source: Ahn, B., & Hwang, H. S. (2022). Design Criteria and accommodating capacity analysis of Vertiports for urban air mobility and its application at Gimpo Airport in Korea. 
Applied sciences, 12(12), 6077. https://doi.org/10.3390/app12126077

42.6 m61 m

42.6 m61 m

No gates, direct FATO access

Linear
Taxi to FATO

Pier
Exclusive gate-to-FATO

Satellite
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Design brief

MODULAR GATE STUDY
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V

VV

V

V V V

Source: Designing a scalable vertiport - lilium. (2020, 7 februari). https://lilium.com/newsroom-detail/designing-a-scalable-vertiport

(FATO +2)

Micro vertiport

(FATO +4)

Small vertiport
(FATO +6)

Medium vertiport
(FATO +8)

Standard vertiport
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Design brief

WAREHOUSE LAYOUT

Outbound loading

Shipping

Picking

Storage

Unloading

Receiving

U
n

lo
a

d
in

g

R
e

ce
iv

in
g

Storage & 
picking

Shipping

Outbound 
loading

L-shaped inventory flow

Unloading

Receiving

Storage Storage

P
ic

ki
n

g

Shipping

Outbound 
loading

Sources: [1] Brophy, M., & Aviso, A. (2023, 3 maart). Warehouse Layout Design Planning: Steps + Examples. Fit Small Business. https://fitsmallbusiness.com/warehouse-layout/

[2] Jaimes, W. A., Pineda, M. A. O., Quiñones, T. A. R., & López, L. T. (2012). Optimization of a warehouse layout used for storage of materials used in ship construction and 
repair. Ciencia y tecnologia de buques, 5(10), 59. https://doi.org/10.25043/19098642.59

For large storage need Beneficial for large through-flow Most common in warehouse design

I-shaped inventory flow U-shaped inventory flow

Berlin Studio
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Design brief

PROGRAM BAR

Main hall			   14%
13. Flow space 			   7%
14. Transfer services 			   0,5%
15. Information desk 			   1,5%
16. Retail and dining 			   3%
17. Restooms 			   1%

Departures & arrivals		 17%
1. Gates 				    4,5%
2. Ticketing 			   0,5%
3. Arrivals area 			   4%
4. Waiting area 			   4,5%
5. Shops & restaurants 		  2,5%
6. Restrooms 			   1%

Acces procedures		  2%
11. Check-in counters 		  1%
12. Security checkpoints 		  1%

Bagage distribution		  3%
9. Ground handling 			   1%
10. Claim area 			   2%

Apron				    40%
18. FATO				    13%
19. Vertipads			   26%
20. Charging			   1%

Warehouse office		  2%
23. Shipping and receiving		  0.5%
24. Security			   0,5%
25. Toilets				    0,5%
26. Lounge				   0,5%

Drone service			  1%
27. Charging 			   0,3%
28. Maintenance and repair		  0,3%
29. Drone control center		  0,3%

Storage			   10%
30. Warehouse racks 			   5%
31. Data center 			   5%

Delivery apron		  2%
21. Loading	  		  1%
22. Unloading 			   1%

Terminal services		  9%
7. Offices & other 			   4%
8. Maintenance 			   5%

Total
15.791 m2

Total breakdown
15.791 m2

Apron
6.156 m2

Warehouse
2.435 m2

Terminal
7.200 m2

38%

18%

8%

6%

30%

20%

20%

15%

45%

34%

63%

10%

1%

2%

2%

40%

14%

2%

3%

9%

17%
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Design brief

PROGRAM SCHEME 

1.440 m2

216 m2

216 m2 432 m2

144 m22.160 m2

648 m2 648 m2

340 m2 255 m2

1.500 m2 340 m2

1.296 m2

6.156 m2

Travellers

Goods

Staff

Legend

Berlin Studio complex projects 38



Design brief

PROGRAM SCHEME SCALED

6.156 m2

1.500 m2

34
0 

m
2

340 m2
255 m2

144 m2

432 m2

2.160 m2

216 m2

216 m2

1.296 m2

2.736 m2

Departures & arrivals

Security

Check-in Bag. distribution

Pick-Up

Main hall

(Un)loading
Drone service

Storage

W
ar

eh
o

us
e 

o
ff

ic
e

Terminal
services

Aprons

Travellers

Goods

Staff

Legend
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Design brief

SITE
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Design brief

PREFERABLE COMPOSITION

450m

N

0

Plot:

Footprint

GFA:

Terminal

Apron

Warehouse

Existing buildings

Water

Legend

41.146 m2

10.750 m2  (26%)

21.500 m2

Area
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DESIGN CONCEPT
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Design concept

TRANSIT CONNECTION
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Design concept

GATES ALONG APRON
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Design concept

APRON OVER TRACKS
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Design concept

MODULAR SYSTEM
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Design concept

DATA INCLUDED

%
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Design concept

FLEXIBLE DRONE NETWORK
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Design concept

INTEGRATED USER FLOWS
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Design concept

URBAN CONCEPT
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Design concept

OVERVIEW
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Design concept

MAIN CONCEPT
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Design concept

FORCED SIGHTLINES
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Design concept

SMART DRAINAGE
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Design concept

SATELLITE EXTENSIONS
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Design concept

APRON WIND POSITIONING
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VERTIPORT DESIGN PLANS
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0 30 150M

Design plans

SITUATION 1:1000
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0 30 150M

P
K&

R

Design plans

ACCESSIBILITY
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0 10 50M

Design plans

LEVEL 0
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0 10 50M

Design plans

LEVEL 1
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0 10 50M

Design plans

LEVEL 2
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0 10 50M

Design plans

LEVEL 0
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0 10 50M

Design plans

PASSENGER ENTRANCES
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0 10 50M

Design plans

HAUPTBAHNHOF CONNECTION
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0 10 50M

Design plans

ATRIUM
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0 10 50M

Design plans

STAFF PASSAGE
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0 10 50M

Design plans

DATA CENTER
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0 10 50M

Design plans

LEVEL 1
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0 10 50M

Design plans

PUBLIC CORRIDOR
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0 10 50M

Design plans

WORK SPACES
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0 10 50M

Design plans

SECURITY CHECK
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0 10 50M

Design plans

DRONE HIGHWAY
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0 10 50M

Design plans

LEVEL 2
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0 10 50M

Design plans

CONTROL CENTERS
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0 10 50M

Design plans

TAKE OFF AND LANDING PADS
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0 10 50M

Design plans

PARCEL PORTS
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0 10 50M

Design plans

PARK PLATFORM
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0 10 50M

Design plans

GATE PLATFORM
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0 10 50M

Design plans

DEPARTURE GATES
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0 10 50M

Design plans

ARRIVALS
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0 5 20M

Design plans

ROUTING TO THE GATE
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0 5 20M

Design plans

ROUTING TO THE GATE
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0 5 15M

Design plans

ROUTING TO THE GATE
ZOOMED SECURITY CHECK
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0 5 20M

Design plans

ROUTING TO THE GATE 
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0 5 20M

Design plans

ROUTING TO THE MAIN HALL 
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0 5 20M

Design plans

ROUTING TO THE MAIN HALL
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0 5 15M

Design plans

ROUTING TO THE MAIN HALL
ZOOMED ARRIVALS CORRIDOR
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0 5 20M

Design plans

ROUTING TO THE MAIN HALL
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0 10 30M

Design plans

INTEGRATED FLOWS 
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0 5 20M

Design plans

SEPERATED AIRSIDE
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0 5 10M

Design plans

ROBOTIC WAREHOUSE
ZOOMED FLOORPLAN SECTION

Employees changing 
rooms V

Employees changing 
rooms M

Climate control room

Ticket 
Information

Service 
Encounters

Parcel 
Pick-Up

Point

Emergency 
Office

Facility Security
Office

Employee Lounge

Storage

Refridgerated 
Parcels

Parcel 
Storage
Racks

Distribtion Section

Checking and 
Picking

Deliveries Parcel Drone Loading Docks

Drone 
Maintenance
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0 5 10M

Design plans

TERMINAL
ZOOMED FLOORPLAN SECTION

Lounge

Kiosk
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DESIGN IMPLEMENTATION
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0 5 20M

Design implementation

ELEVATIONS SE & NW
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0 5 20M

Design implementation

ELEVATIONS TRANSPARANT
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0 20 80M

Design implementation

ELEVATION NE & SW
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0 20 80M

Design implementation

ELEVATIONS TRANSPARANT
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Design implementation

BERLIN CONTEMPORARY
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Design implementation

METALIC ROOF COATING
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Design implementation

GLASS CURTAIN FACADE
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Design implementation

SOLID FACADE
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Design implementation

INTERIOR FLOOR
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Design implementation

INTERIOR WALLS
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DESIGN ROUTE EXPERIENCE
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Design route experience

DEPARTURE HALL
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Design route experience

TERMINAL BRIDGES
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Design route experience

DEPARTURE CORRIDOR
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Design route experience

GATES AREA
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Design route experience

APRON VIEW
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Design route experience

FLIGHT PERSPECTIVE 1
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Design route experience

FLIGHT PERSPECTIVE 2
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CLIMATE CONTROL
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0 5 20M

PV panels on flat surfaces facing south
384 m2 of panels

Climate control

POWER
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0 5 20M

Climate control

INDOOR CLIMATE

Ventilation
Mechanically controlled. Airpipes through 

space frame truss and lowered ceiling

Heating
Via floor and wall elements 

Cooling
Ceiling, wall and floor elements 

Smart climate
Digitalized auto control settings

Overhang
Minimalize direct sunlight
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0 5 20M

Climate control

SUSTAINABILITY

Smart water drainage system
Retain and reuse

Prefab wooden floor elements
Saving 9.433 m3  of concrete

Steel column and (cross) beam elemens
Full demountable and recyclable
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0 5 20M

Climate control

DATA EXHAUST HEAT

Data center
Hot isles catches exhaust heat

Apron deck
Defrosted by integrated heating system
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CONSTRUCTION
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Construction

STRUCTURE AXONOMETRIC
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Construction

EXPLODED AXONOMETRIC

Space frame truss structure
Stability roof maintained by triangled beams

Steel load bearing structure
HEA500 columns and beams

Concrete foundation
Connected for ground stability

Truss girders under apron platforms
Larger spans over train tracks

Steel tubed windbracing
Connected to the roof structure
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Construction

FACADE SECTION

+ 16.1 m

+ 14.8 m

+ 11.0 m

+ 5.5 m

+ 0 m

Detail I
Roof corner with drainage

Detail II
Glass facade to roof

Detail III
Glass facade to floor

Detail IV
Data floor

Detail IV
Ground floor

complex projectsBerlin Studio 121



Construction

DETAIL I
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Construction

DETAIL II
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Construction

DETAIL III
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Construction

DETAIL IV
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Construction

DETAIL V
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ARCHITECTURAL EXPERIENCE
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Design experience
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THANK YOU
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