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COM  C
Shining New Light on Energy Efficiency 

for Berlin’s Sustainable Future

Create an Open Atmosphere of 
Opera and Theatre to the City

RE-INTRODUCE THEATRETECHNICAL FUNDAMENT COMMUNICATE METHOD

Natural Ventilation as Funda-
ment of the Architectural Design

Communicate the Passive Per-
formance to the Public

VISUALISATION
Daytime Exterior

VISUALISATION
Foyer Extention
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CLIENT

Sustainable development means using 
vision, imagination and creativity to shape 
the future, and having the courage to try 

new things and explore unfamiliar avenues. 
It is about how we would like to live in the 
future, and how we respond to issues of the 
globalised world in both economy and in 

society.

GROUNDFLOOR SITEPLAN
1:600

Ground Floor

1st Floor

2nd Floor

Repetition Spaces  1750 m2      

Auditorium 650 m2      

Foyer 950 m2      

Back of House  6000 m2  

Front of House 3000 m2  

Meeting Spaces 1100 m2 

Orchestra Music Spaces  1500 m2     

Casino 500 m2

Administration 1500 m2  

 Public Cafe 500 m2     

Public Foyer 500 m2

 Other 1000 m2 

MAIN PEDESTRIAN STREETS
The area is largely a pedestrian area and in 
the future cars will be restricted to the mini-

mum. The main pedestrian street is just north 
of the site, Unter Der Linden.

GREEN SPACES
There is limited amount of green spaces 
available in the area. There runs a main 

green axis through the neighbourhood just 
north of the site.

SHELTERED BETWEEN BLOCKS
The existing theatre monolite block is sheltered 
between dense other blocks. The extension can 

help to draw attention back to the theatre.

RENOVATEEXTEND

BOMBED

timeline

LAST RENOVATIONOPENED REMAINS REBUILT PLANNED RENOVATION
AND EXTENSION

FUTURE THEATRE

+

?

1892 1945 1987 2023 Future1950 1966

The buildings was bombed 
at the end of the World War 
II and only the Core Re-

mained Standing

Last structural renovation 
including insulation and  

technique.

The Neo-Baroc Style The-
atre opened its doors to the 

public

The remains of the theatre 
were reconstructed into 
and operational theatre

A simplistic monolite block 
was added around the the-

atre for more functions

To prepare the institution 
for a prominent player in 
the future of performance

Opening the world of 
theatre to the public

TIMELINE
Komische Oper

BRIEF
Komische Oper

DEFINITION
Name

GOAL
German Government Sustainable Development Goals

39%
Built Environment

61%
Other Industries

29
% 
Op
era

tion

11% Other

All Industries

Global Energy Costs

Built Environment

EVOLUTION OF ENERGY PRICES 2021

GLOBAL FOSSIL FUEL CONSUMPTION

GLOBAL ENERGY CONSUMPTION

2nd Floor

3rd Floor

/ ’kom.ik /  -  [ ko . mic ]

Response to the Formal Opera

(formalities)

Architectural Engineering+ Graduation Studio
Mats Kolmas
4562135

23-06-2023

PROBLEM STATEMENT
Energy Consumption



COM  C

ONE SPACE
The researched method only covers one space

MULTIPLE SPACES
One central shaft and direct entry of air

SPACE 1

SPACE 3 SPACE 4

SPACE 2

VENTILATION

The main function of the tubes 
are the ventilation of the spaces.

The location of the tubes influence 
the floorplanning of the building and 

viceversa

The tubes can play a role in the con-
struction of the building, requiring 
little to no columns in the building.

The transparent tubes may allow for 
extra natural light to enter inside the 

building, or installed light.

Someone that works or performs 
inside the building

Someone that uses the building as a 
visitor to the shows

Someone that withnesses the build-
ing passing by

SPA
CES

CIRC
ULA

TION

OPE
N SP

ACE
S

FLOORPLANNING

Relationship Ventilation Strategy
To Further Architecture

STRUCTURE LIGHTING

STACK EFFECT

+

SOLAR CHIMNEY

22 m

20 
m

5 m

7 m

2 m

10 m

4 m

Back of House

Public Entries

Performance Spaces

Offices

NATURAL VENTILATION SHAFTS
Perpetuating the mass of the building are 
vertical ventilation shafts concerning the 

natural ventilation of the theatre

Heat Exchangers

Heat Pump
Water

Ground Storage
For Winter Use

Fan for Support
Only necessary when the  outside 
temperature is higher than inside 
the chimney

Re-use Heat Production People

Fine Wire Heat 
Exchanger (FiWi)

CLIMATE SYSTEM
Circulating cool and hot water 

around the building to adjust the air 
temperature

HEATING FACADE
During a vast majority of the year 

we can use the facade for the heat-
ing of the air

COOLING FACADE
On hot days with a lot of sun the 

sun facading facade can cool itself 
while the other part allows air in. 
The heat can boost the system

WOOD CONSTRUCTION
The wood construction is designed 

to allow for Air and Piping

USERS

Space for Technique

Ventilation Entry

FLOOR ABOVE

FLOOR BELOW

CROSS LAMINATED TIMBER (CLT)

CONSTRUCTION
Wood, CLT

6780 6340

Level -1
-5000

21000

Level 1
5000

Level 2
9000

Level 3
13000

Level 4
17000

Level 0

Level 5

Level 6
25000

PLAIN FACADE
Reference to Existing Building 

- Grid

PULL OUT 
Step by Step Extention of Facade 

Edges

ALLOW AIR AND VISUAL 
Ventilation Entry + Extended View 

Direction

HIGHER FACADE
More Fragmented

LOWER FACADE
More Divided

PRIVATE

PUBLIC

CURTAIN
 ‘External Theatre’

THEATRE TILES
Reference

EMPLOYEE / PERFORMER VISITOR SPECTATOR

GridFacadeKomische Oper Berlin
Existing Facade

Shining New Light on Energy Efficiency 
for Berlin’s Sustainable Future

VISUALISATION
Pedestrian View Facade

SPACES
CIRCULATION

FACADE

January February March April May June July August Sept October Nov Dec
1 1,5 -0,5 4,2 6,3 10,7 15,2 16,8 16,2 13,1 9,2 3,8 2,0
2 1,4 -0,6 4,0 5,9 10,3 14,7 16,3 15,8 12,7 8,9 3,7 1,9
3 1,4 -0,7 3,8 5,4 10,0 14,3 15,9 15,3 12,4 8,7 3,6 1,9
4 1,1 -1,0 3,7 5,0 9,8 13,7 15,5 15,0 12,2 8,5 3,5 2,1
5 1,2 -1,1 3,5 4,7 9,5 13,7 15,1 14,7 12,0 8,2 3,2 2,1
6 1,1 -1,1 3,3 4,7 10,3 14,4 15,4 14,6 12,1 7,9 3,1 2,1
7 1,1 -1,2 3,1 5,2 11,5 15,3 16,3 15,3 12,2 7,9 3,0 2,0
8 1,2 -1,2 3,3 6,6 12,8 16,3 17,2 16,4 13,1 8,2 2,9 2,1
9 1,3 -0,7 4,0 7,8 14,0 17,2 18,2 17,6 14,2 9,0 3,2 2,1
10 1,5 -0,2 4,9 8,9 15,1 18,1 19,5 18,7 15,2 10,0 3,7 2,2
11 2,0 0,6 5,8 9,8 16,1 19,1 20,4 19,8 16,1 10,7 4,5 2,4
12 2,6 1,2 6,9 10,4 16,7 19,8 20,9 20,4 17,1 11,6 5,4 2,8
13 2,9 1,7 7,4 11,0 17,2 20,6 21,8 21,2 17,9 12,4 6,1 3,2
14 3,1 2,0 7,7 11,6 17,7 21,1 22,3 21,7 18,5 12,9 6,4 3,3
15 3,1 2,1 8,0 11,6 17,7 21,2 22,9 22,1 18,6 13,0 6,4 3,4
16 2,9 2,1 8,1 11,7 18,0 21,2 23,0 22,1 18,4 13,0 6,1 3,3
17 2,7 1,7 7,8 11,6 18,0 20,9 22,8 22,0 18,0 12,4 5,7 3,0
18 2,4 1,2 7,3 11,1 17,2 20,2 22,4 21,8 17,2 11,6 5,3 2,8
19 2,2 1,0 6,5 10,2 16,6 19,5 21,6 21,0 16,4 11,2 4,9 2,6
20 1,9 0,8 6,1 9,3 15,4 18,7 20,6 20,0 15,6 10,8 4,7 2,4
21 1,8 0,5 5,6 8,7 14,1 17,5 19,4 19,0 15,0 10,3 4,5 2,3
22 1,6 0,3 5,5 7,9 13,4 17,0 18,7 18,2 14,3 9,9 4,3 2,3
23 1,5 0,1 4,9 7,3 12,4 16,4 17,9 17,5 13,7 9,7 4,2 2,2
24 1,4 -0,1 4,6 6,8 11,9 15,7 17,4 17,0 13,3 9,4 3,9 2,1

January February March April May June July August Sept October Nov Dec
1 1,5 -0,5 4,2 6,3 10,7 15,2 16,8 16,2 13,1 9,2 3,8 2,0
2 1,4 -0,6 4,0 5,9 10,3 14,7 16,3 15,8 12,7 8,9 3,7 1,9
3 1,4 -0,7 3,8 5,4 10,0 14,3 15,9 15,3 12,4 8,7 3,6 1,9
4 1,1 -1,0 3,7 5,0 9,8 13,7 15,5 15,0 12,2 8,5 3,5 2,1
5 1,2 -1,1 3,5 4,7 9,5 13,7 15,1 14,7 12,0 8,2 3,2 2,1
6 1,1 -1,1 3,3 4,7 10,3 14,4 15,4 14,6 12,1 7,9 3,1 2,1
7 1,1 -1,2 3,1 5,2 11,5 15,3 16,3 15,3 12,2 7,9 3,0 2,0
8 1,2 -1,2 3,3 6,6 12,8 16,3 17,2 16,4 13,1 8,2 2,9 2,1
9 1,3 -0,7 4,0 7,8 14,0 17,2 18,2 17,6 14,2 9,0 3,2 2,1
10 1,5 -0,2 4,9 8,9 15,1 18,1 19,5 18,7 15,2 10,0 3,7 2,2
11 2,0 0,6 5,8 9,8 16,1 19,1 20,4 19,8 16,1 10,7 4,5 2,4
12 2,6 1,2 6,9 10,4 16,7 19,8 20,9 20,4 17,1 11,6 5,4 2,8
13 2,9 1,7 7,4 11,0 17,2 20,6 21,8 21,2 17,9 12,4 6,1 3,2
14 3,1 2,0 7,7 11,6 17,7 21,1 22,3 21,7 18,5 12,9 6,4 3,3
15 3,1 2,1 8,0 11,6 17,7 21,2 22,9 22,1 18,6 13,0 6,4 3,4
16 2,9 2,1 8,1 11,7 18,0 21,2 23,0 22,1 18,4 13,0 6,1 3,3
17 2,7 1,7 7,8 11,6 18,0 20,9 22,8 22,0 18,0 12,4 5,7 3,0
18 2,4 1,2 7,3 11,1 17,2 20,2 22,4 21,8 17,2 11,6 5,3 2,8
19 2,2 1,0 6,5 10,2 16,6 19,5 21,6 21,0 16,4 11,2 4,9 2,6
20 1,9 0,8 6,1 9,3 15,4 18,7 20,6 20,0 15,6 10,8 4,7 2,4
21 1,8 0,5 5,6 8,7 14,1 17,5 19,4 19,0 15,0 10,3 4,5 2,3
22 1,6 0,3 5,5 7,9 13,4 17,0 18,7 18,2 14,3 9,9 4,3 2,3
23 1,5 0,1 4,9 7,3 12,4 16,4 17,9 17,5 13,7 9,7 4,2 2,2
24 1,4 -0,1 4,6 6,8 11,9 15,7 17,4 17,0 13,3 9,4 3,9 2,1

 73% Space Heating 

CENTRAL EUROPE

The method with natural ventilation 
can reintroduce glass facades.

Sunfacing: 
Closed

Northfacing: 
Open

VISUALISATION
Exterior Evening Time

EXHAUST

EXHAUST

EXHAUST

SUPPLY SUPPLY

SUPPLY

SUPPLY

SUPPLY

SPACE 1



VISUALISATION
Performance Hall - Event

VISUALISATION
Performance Hall - Daytime
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GROUNDFLOOR
1:300 P=0

performance hall

back of house

back of house

coffee corner

office

road
box office foyer

building
maintenance

to basement
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FIRST FLOOR
1:300 P+5000

SECOND FLOOR
1:300 P+9000
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kierdichting

ventilatievoorziening

t.b.v. vochtafvoer

steenwol A1 100mm
knellend en volledig gevuld
(λreken ≤ 0,035 W/(m·K))

plint loshouden

verende laag

dampremmende laag

kantstrook 10mm

toevoeropening t.b.v.

dekvloerlaag 30mm

luchtdichte afdichting
(bij brand opschuimend)

kitvoeg

isolatie met reflecterende

waterdichte laag

waterwerende en
dampdoorlatende laag

10-20

afdichting

gipsvezelplaat 12,5 mm of
15 mm brandwerend
gemodificeerde gipsplaat

(λreken ≤ 0,035 W/(m·K))

spouw dichtzetten

naaddichting

open stootvoeg

doorgaande waterwerende

isolerende beglazing

h.o.h. 600mm

(λreken ≤ 0,023 W/(m·K))

verankering

breedplaatvloer

uitvlaklaag

verankering

minerale wol 140mm

stijlen 38x140mm,

1 TO 20 DETAIL 2

FACADE ROOF DETAIL
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steenwol (A1) 140mm
(λreken ≤ 0,035 W/(m.K))

isolerende beglazing

kitvoeg

gevelbekleding

bovenzijde
vloerafwerking

slabbe met hard
waterholprofiel

kantstrook 10mm

verende laag

buitendichting

WG: gipsvezelplaat
12,5 mm of 15 mm
brandwerend
gemodificeerde gipsplaat

binnendichting

uitvlaklaag
hoek afplakken

afdichting
waterkerende slabbe

isolerende beglazing

dekvloer

houten stelkozijn

dichtingsslabbe

verticale draaglat

binnendichting

houten stelkozijn

sterk geventileerde spouw

BALKON

afdichting

breedplaatvloer

buitendichting
aan onderzijde
plaatselijk onderbreken
t.b.v. ontwatering

wandopbouw (BI-BU):
- binnenplaat 12,5mm

- dampremmende laag
- minerale wol 220mm
(λreken ≤ 0,035 W/(m.K))
- stijlen 38x220mm, h.o.h.
600mm
- waterwerende en
dampdoorlatende laag

waterdichte laag

(lreken ≤ 0,035 W/(m.K))

207.2.3.04
Omschrijving : langsgevel - bouwmuur ter plaatse van kozijn
Draagstructuur : kalkzandsteen
Opbouw langsgevel: gemetseld binnenspouwblad en hout of plaatmateriaal als gevelbekleding
Variant : aluminium schuifpui, kalkzandsteen hoogbouwelementen
Toepassing : W + WG
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600mm
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Wood Finish

Alumium Click Frame

Headbeam

Strong Glass 6 mm

Automated Control Vents

Alumium Click Frame

Ventilation Grill

Openable Shutter

Lackeby Heat Exchanger 
HAW350
Hot & Cold Water Beam

400x250 mm
VentHR++ Glass

Insulative

Distance Variable Per Floor
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DETAIL 1

BUILDING SECTION DETAIL
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plint loshouden

uitvlaklaag

dampdoorlatende laag

dekvloer

toevoeropening t.b.v.

waterwerende en

(λreken ≤ 0,035 W/(m·K))

verankering

kitvoeg

steenwol A1 100mm
knellend en volledig gevuld
(λreken ≤ 0,035 W/(m·K))

spouw dichtzetten

stijlen 38x140mm,

laag 30mm

isolerende beglazing

doorgaande waterwerende

t.b.v. vochtafvoer

naaddichting

ventilatievoorziening

h.o.h. 600mm

gipsvezelplaat 12,5 mm of
15 mm brandwerend
gemodificeerde gipsplaat

verende laag
waterdichte laag
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afdichting

breedplaatvloer

kantstrook 10mm

minerale wol 140mm

luchtdichte afdichting
(bij brand opschuimend)

(λreken ≤ 0,023 W/(m·K))

isolatie met reflecterende verankering

kierdichting

dampremmende laag

open stootvoeg
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DETAIL 3DETAIL 1

Aluminium Finish
Against the Rain
Ventilation Grill
No Wind Recoil 
FiWi Heat Exchanger
Steel Connectors

Glass Inner Tube

Wood Columns 
350 mm x 350 mm
Polycarbonate
Danpal Seamless Wall Systems
50mm Recycled Plastic 
Transparent/Translucent

Light Fixtures

Wood Finish
Wooden Roof Stand

Ventilator
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Aluminium Vertical Mullion

Kopbalk

Vertical Mullion Connection
To Wood Roof Construction

Alumium Click Frame

Insulation 100 mm

Aluminium Cover
Water Proofing

Wooden Roof Stand

Solar Panel
Roof Covering Water Proof
Insulation 100 mm
Cross Laminated Timber (CLT) 200 mm (2x)
Padding
Vapor Barrier Foil
Wooden Ceiling

Strong Glass 6 mm

Roller Blind

Rotating Wood Door Frame

HR++ Glass
Insulative

DETAIL 1

DETAIL

DETAIL

DETAIL 2

Strong Glass 6 mm

Horizontal Triangle Louvers
with ventilation grill

Vertical Mullions
Structure of the facade

Glass Click Frame
Same sizing per floor
Can be dismantled

Variable Spacer
Different per Floor
Hinge
Wood Doorframe

Aluminium Vertical Mullion
Vent

Pin

OUTSIDE

INSIDE

Air Inlet Basement

Water Drain Entrance Tube

Cleaning Basket Rail

Lowered Ceiling
Offices

Alternative Beam
Steel

Screw Foundation

COM  C
Shining New Light on Energy Efficiency 

for Berlin’s Sustainable Future

MAIN WOOD 
CONSTRUCTION

FLOORING STRUCTURE

ELEMENTS OF THE OUTER 
SKIN

FLOOR FINISH LOUVERS GLASS PANELS

Simple glass frames easily to 
be dismanteled. Wooden Inner 

Facade.

Vertical louvers placed on the 
inner and outer creases

Wood for private, concrete for 
public

Crosslayed to allow for air, pip-
ing and electricity

Cross Laminated Wood con-
struction

Openable Valves for Ventilation
For hot days to cool the facade

FACADE ELEVATION
1:20

CONSTRUCTION OF THE FACADE
Diagrammatic


