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Orientation

The building is orientated to due south (in the 

Northern hemisphere).

Form Factor

The Form Factor is a useful measure of the 

compactness of a building used in 

Passivhaus and high-performance design.

DESIGN CONSIDERATIONS

Site

Range of 0.5 and 5, with a lower number 

indicating a more compact building.



CONCEPT
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LEGEND

A. Students' flats

B. Commercial area

C. Viewpoint to Varsula Rivera

D. Biodiverse green roof

E. Green podium

F. Sport area

G. Public Square

H. Community area

• Restaurant/bar 

• Work and Play hub

I. Bike lane 

J. Drop off area

K. Courtyard for art/music 
exhibitions

L. Existing Trees
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“I have seen many towns destroyed, but nowhere have I been faced with such destruction.” – General 
Dwight Eisenhower said after his visit in the capital of Poland after the end of Second World War.
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A. Students' flats

B. Commercial area

C. Viewpoint to Varsula Rivera

D. Biodiverse green roof

E. Green podium

F. Sport area

G. Public Square

H. Community area

• Restaurant/bar 

• Work and Play hub

I. Bike lane 

J. Drop off area

K. Courtyard for art/music 
exhibitions

L. Exterior Gym

M. Accessible Parking

N. Bike Parking

O. Ramp to underground car parking

P. Pedestrian raised crossing 

Q. Chess Plaza
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A. Students' flats

B. Commercial area

C. Viewpoint to Varsula Rivera

D. Biodiverse green roof

E. Green podium

F. Sport area

G. Public Square

H. Community area

• Restaurant/bar 

• Work and Play hub

I. Bike lane 

J. Drop off area

K. Courtyard for art/music 
exhibitions

L. Exterior Gym

M. Accessible Parking

N. Bike Parking

O. Ramp to underground car parking

P. Pedestrian raised crossing 

Q. Chess Plaza
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A social courtyard for everyone, where all students 
are integrated and carry out different activities 

together.



EXISTING BUILDING

EXISTING BUILDING
“Warsaw is a testimony of remarkable heroism, 

commitment and national pride”
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GROUND FLOOR PLAN

FIRST FLOOR PLAN

A. Restaurant

B. Stairs

C. Bar

D. Storage

E. Kitchen

F. Toilets

G. Private dinning

H. Balcony

I. Meeting room

J. Work/study area

K. Reception

L. Books area

M. Play area

N. Lounge

O. Cinema
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ROOM LEGEND
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SECTION- RESTAURANT & BAR

SOLAR TUBE 

INCREASE NATURAL DAYLIGHT WITHOUT 
MODIFYING EXISTING WINDOWS

EXTERIOR TERRACE

INCREASE THE FLOOR 
AREA WITHOUT 

EXTENSIONS

THERMAL BRIDGE FREE
INDEPENDENT 

STRUCTURE

SHADING 
PERFORATED 
ALUMINUM AS 
SHADING DEVICE

NEW WINDOWS
IMPROVE WINDOWS 
PERFORMANCE



Conservation of existing walls

Restoration of interior painting 

Neon lights to create a youth space

Restoration of concrete floor

Low maintenance – existing materials



SECTION –WORK & STUDY HUB SECTION – PLAY HUB

SOLAR PANELS
PANELS OVER THE 
EXISTING ROOF

VENTILATION
OPEN SPACE TO ALLOW 

CROSS VENTILATION

OVERHANGS

SHADING DEVICES OVER 
ENTRANCES

CEILING DESIGN
MODIFY EXISTING CEILING TO 

ALLOW NATURAL LIGHTING 
THROUGH SKYLIGHT.

EXISTING SKYLIGHT

RESPECT EXISTING
ROOF WINDOWS

SOLAR TUBE 

INCREASE NATURAL LIGHTING IN 
THE ROOMS WITHOUT WINDOWS

ENERGY REDUCTION
MAXIMIZE DAYLIGHTING WILL 
REDUCE THE ELECTRICCITY 
DEMAND 
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SOUTH SOUTH

SOLAR PANELS
PANELS OVER THE 
EXISTING ROOF



Restoration of interior painting 

New windows 

Conservation of existing walls

Playful furniture

Flexible spaces

Improve daylighting



RESIDENTIAL BUILDING

“...it would be advisable, in accordance with the provisions of the local land use plan, to design the development 
in such a way as to make it an elegant, modern background for the historic building of the former factory”



A. Entrance

B. Administration/rec
eption

C. Lounge

D. Social area

E. Double rooms

F. Universal rooms

G. Lift/stairs

H. Toilets

I. Gym

J. Yoga room

K. Laundry

L. Shop

M. Pharmacy

N. Café

O. Garbage room

ROOM LEGEND
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GROUND FLOOR PLAN
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A. Social area

B. Double rooms

C. Single rooms

D. Lift/stairs

E. Private Balconies

F. Social Terrace

ROOM LEGEND

TYPICAL FLOOR PLAN
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SOCIAL AREAS



A. Social area

B. Double rooms

C. Single rooms

D. Lift/stairs

E. Viewpoint terrace

F. Biodiverse green 
roof

ROOMS LEGEND

TOP FLOOR PLAN
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Biodiverse roofs play an extremely important role in the 
modern urban environment, as they provide a habitat  and 

create a greater diversity of flora and fauna.



Modern rooftop design with a great view to the Vistula 
River and surroundings.



Typical Floor plan – 24 m2

Double room

Typical Floor plan – 24 m2

Universal / Accessible room

Typical Floor plan – 12 m2

North & South

Typical Floor plan – 12 m2

East & West

ROOM DESIGN
Layout & Distribution
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Functional Furniture

Desk, storage, and Kitchen 

as a single furniture.

Folding Bed

By folding and hiding the bed, we 

increase the open area inside the 

room and allow the user to carry out 

different activities.

“The post Covid 19 needs 

transformable living spaces” 

Sidewalks Labs, 2021

Balconies

Increase the space for socializing in a semi open 

space, keeping social distance.

“The value of the balcony has increased with the 

pandemic process, and the balcony has been 

used more frequently in the long times spent at 

home” International Journal of Architectural 

Research Archnet-IJAR, 2020

Flexible 

Spaces
Adaptable spaces for 

more than one activity 

inside the room.

ROOM DESIGN
Impact of Covid-19

Work & Study area

Desk and storage for 

students’ daily activities.

Kitchenette & Toilet

All rooms are provided 

with a full bathroom 

and kitchenette.

Service area

Area for pipes and other 

installation requirements.

Shower Waste Heat Recovery

Extracts heat from the water 

when the shower is used and 

repurposes it to warm the 

incoming mains water.

https://www.sciencegate.app/source/309334


Movable perforated metal sheets to 

control east and west sun.

Wooden CLT Rooftop

Designed for solar 

Energy production

Detached Circulation

Stairs and Lifts

Comply security 

guidelines

Wooden CLT Walls

Modular Units

Green Roof

Designed for thermal 

comfort and biodiversity

Glazing system

Saint-Gobain products

Concrete Structure

Pre-fab green 

concrete.

Foundation 

Parking lot & Possible 

war bunker

Detached Balconies

Thermal Bridge Free

GENERAL STRUCTURE
Cross Laminated Timber (CLT)



CLT Wall Internal

2x60mm Gyproc Isover Acoustic 

Insulation Roll 

128mm CLT wall panel

15mm British Gypsum Fireline 

Plasterboard
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CLT Floor

10mm acoustic carpet 

10mm cement screed

40mm British Gypsum Silent Floor 

183mm CLT floor panel 

15mm air gap with 5mm Jewson ProWarm Underfloor Heating

CLT Roof

12.5mm Glasroc Fire Protection Board

100mm Celotex FR5000 Insulation Board 

182mm CLT floor panel 

8mm Gyprex Satinspar Ceiling Board 
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CLT Wall External

CLT Wall (as internal walls)

200mm Isover Polterm Max Plus -

ventilation rainscreen

12mm RCM Y-Wall calcium sheathing 

board – fire rated cladding board  

8mm Rockpanel Cladding Panel

U-Value = 0.165 W/m2K

Thickness = 420 mm

*U-Value = 0.1211W/m2K

Thickness = 300 mm

*U-Value = 0.1211W/m2K

Thickness =  258 mm

U-Value = 0.0985W/m2K

Thickness = 429mm
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BUILD-UP MODULE
Materials

Suppliers:



Green Roof

LECA Green Roof

100mm Planting and Soil

LECA Tray and Ballast

40mm Drainage Tray

50mm Gravel Ballast

10mm Water Resistant Capping Board

2.5mm Damp Proof Membrane

40mm British Gypsum Silent Floor 

2.5mm Isover Vario KM Duplex Vapour Membrane 
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Independent Balconies 

(Thermal Bridge free)

Metallic Structure

Balcony Options

Option 1: Railing 

Option 2: Movable perforated 

aluminum sheets 

Option 3: Wall   

BUILD-UP MODULE
Additional elements

Glazing
South, East and West Elevation

SGG Cool-Lite SKN – Double glazing 
North, Elevations

SGG Stadip Silence- Triple glazing  
Glazing – Atrium 

SageGlass

Suppliers:



Pre- Fabricated  Green Concrete 

Columns & Beams 

Stacked Pre-Fabricated CLT 

Modules 

High Speed Construction 

Independent Balconies

CLT Columns & Beams

Green Roofs 

Flexibility - Easy to 

assemble/dissemble 

Moisture and Water

Damage protection layer

Airtightness Layer
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The room Achieves 4.0 % of Daylight Factor.
Good range: 2 -10% 

The balconies are designed as a solar control overhang to block 
the summer sun but allow the winter sun to come through.

NATURAL LIGHTING
Daylight Factor



Passive Strategy 

Summer:

Stack Effect 

Ventilation to atrium.

Active Strategy 

Winter:

Mechanical Ventilation 

with Heat Recovery 

Exterior

Atrium 

Interior

ExtractSupply

Typical Bedroom Design

VENTILATION
Indoor air quality



32Average indoor temperature：23℃ Average indoor velocity：0.6m/s

T EXT = 22℃T EXT = 22℃

PASSIVE VENTILATION
Stack effect – Atrium - Summer



MVHR

MVHR
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Zone B(1F)

·Area:411㎡
·Fresh air of 1 L/s per area

·Fresh air volume:411L/s

Zone D(2F-8F)

·Person:105

·Fresh air of 8 L/s person

·Fresh air volume:840L/

Zone C(2F-8F)

·Person:165

·Fresh air of 8 L/s person

·Fresh air volume:1320L/s

Zone A(1F)
·Area:850㎡
·Fresh air of 1 L/s per area

·Fresh air volume:850L/s

EXTRACT WARM AIR FROM 

KITCHEN AND BATHROOM

SUPPLY AIR TO 

BEDROOM AND OFFICE

Designed by zones

Typical layout – MVHR 

System

ACTIVE VENTILATION
Mechanical Ventilation with Heat Recovery - Winter



FIRST AID ON RECEPTION

ASSEMBLY POINT ON  COURTYARD

FIRE EXTINGUISHER

FIRE EMERGENCY 
TELPHONE

FIRE ALARM CALL 
POINT

EMERGENCY EXIT

FIRST AID

ASSEMBLY POINT

SYMBOLOGY

FIRE SAFETY
Evacuation Plan



Solar Photovoltaic
Area = 1289m2

Usable Area = 1050m2 (allowing for walkways)

Average Annual Radiation = 1,082KWh/m2 (GHI)

1050 x 1,082 = 1,136MWh

1,136,100 x 22% = 249,942KWh

223,068 x 85% (system losses)

Annual Solar PV Generation = 212.5MWh

Product:  SunPower Maxeon 6

Efficiency, n = 22%

Area = 2.47m2
Quantity = 425 Panels

Ground Source Heat Pump

COP = 3.5

Pipe lay orientation = Horizontal 

Area = 3,100m2

Estimated System Sizing and Specification:​

10 x 75KW Kensa Plant Room Heat Pumps

Geothermal Collector Pipes

Ground Source

Heat Pump

Solar Panels

Shower Waste Heat 

Recovery
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Underfloor Heating

Ground source heat pump 

uses fluid to absorb heat 

from the ground

Using Solar electricity, 

the Pump compresses the 

fluid and releases it at a 

higher temperature

Heat is sent to the underfloor 

heating

Stored hot water is used 

for showers, baths, & taps.
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Operation

SOLAR & GEOTHERMAL ENERGY
Photovoltaic Panels + Ground Source Heat Pumps



Initial Simulation – First Design Proposal

Create Revit 
Geometry

Allocate Zones & 
Spaces

Generate Analytical 
Model (above, left)

Run EnergyPlus 
Analysis

Structure: Reinforced concrete 

frame

Walls: Insulated metal stud 

plasterboard walls 

Software used: 

▪ Geometry Software: Revit

▪ Energy Analysis Software: EnergyPlus

Initial Results 

Heating 2,566GJ

Cooling 904GJ

Lighting 584GJ

Equipment 876GJ

Total 4,930GJ

Total Site Energy Per m2           =       1,182 MJ/m2
Heating & Cooling Per m2        =       172 KWh/m2 *

Process of testing:

Floors: Composite concrete 

and metal deck floors

HVAC: Gas fired boiler and 

chiller

42 3

Construction & HVAC Specification

1

ENERGY PERFORMANCE
Heating & Cooling Demand

* DO NOT MEET THE REQUIRED DEMAND OF 15 KWH/M2



Create OpenStudio Geometry
Allocate Spaces, Thermal Zones 

and Storey Types 
Allocate Materials and Construction 

Types
Run EnergyPlus Analysis

Process of testing:

Final Simulation – A new Strategy

Thermal Zone Render Storey RenderGeometry Model Materials set up

42 31

Software used: 

• Geometry Software: OpenStudio 

• Energy Analysis Software: EnergyPlus

Improved Construction & HVAC Specification

Structure: Cross Laminated Timber

Walls: CLT and high levels of 

insulation layers.

Floors: CLT and high levels of 

insulation layers.

HVAC: Natural Ventilation + 

MVHR + Underfloor heating 

Heating/cooling demand based on space usage. Occupation according to each storyUpdated 3D model



Final Results

Heating 173GJ

Cooling 0GJ

Lighting 364GJ

Equipment 288GJ

Heat Recovery 100GJ

Fans 40GJ

Total 967GJ

Total Site Energy Per m2                   =   202 MJ/m2

Heating & Cooling Per m2                 =  11 KWh/m2 *

End Use Total 4,930GJ
End Use Total 1,369MWh
Shortfall After PV 1,157MWh (boiler/chiller)

End Use Total 967GJ

End Use Total 269MWh

Shortfall After PV 57MWh (boiler/chiller)

Shortfall After PV -20MWh (GSHP COP 3.5)

COMPARISON

Initial Simulation Final Simulation

Total Site Energy Per m2 1,182MJ/m2

Heating & Cooling Per m2               172KWh/m2
Total Site Energy Per m2 202 MJ/m2

Heating & Cooling Per m2                   11 KWh/m2

21

NO NO YES YES

* MEETS THE REQUIRED DEMAND OF 15 KWH/M2



Modular Construction

Recycled Cross 

Laminated Timber Saint- Gobain Products

High Quality WindowsFoundation

Pref-fab Green 

Concrete

Strategies 

RESOURCES & CIRCULARITY
Life Cycle Analysis



Saint Gobain Triple 

Glazing SGG Stadip 

Silence to improve 

acoustic from railway

Ground Source Heat 

Pumps

Solar Photovoltaic 

Panels

Community courtyard 

for social convenience

Light colours to reflect 

sunlight and reduce 

temperature

Respect existing trees 

and increase the 

amount of trees

Modular 

Construction

Underground Parking Bike lane

Compact Building to reduce 

construction impact on site.

Mechanical 

Ventilation

Heat Recovery

Adequate daylighting 

& solar protection 

with balconies

Accessible

rooms

Students landmark with 

art exhibitions in the 

plaza

Independent structure 

over existing building 

using transparent 

materials

Conservation of 

Existing Building 

Solar Photovoltaic 

Panels

Green Podium to maximize 

social areas – independent to 

avoid thermal bridge

Biodiverse Green

Roofs 

Feasible Restoration 



RENASCENT
For the future of Warsaw


