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Presenter
Presentation Notes

Hello everyone, I am sahar Golchin far. Welcome to my final presentation. Today I explain the Modular Habitat design project as a sustainable answer to the housing shortage in the Netherlands.
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Presenter
Presentation Notes
The population in the Netherlands is increasing, There is limited available land to develop housing projects. The recent regulations against nitrogen crisis are going to decrease the output of the building industry and On top of all that there is a shortage of construction workers. 


331000 homes are Needed.
42 % shortage in the Dutch housing stock.
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These conditions have cause a 4.2 percent housing shortage in the dutch building market. 
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Presenter
Presentation Notes
This shortage brings the most consequences for low and middle income earners of the society. The average price of housing is way too expensive for them and this average is even higher in the major cities like amsterdam. Therefore it gets very difficult to find a suitable home. 


331000 homes are Needed.
42 % shortage in the Dutch housing stock.
By 2030 845,000 homes needto be builtby 2030.
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845,000 homes need to be built by 2030 to overcome this crisis. 
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by the end of 2025.
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Presenter
Presentation Notes
Specifically in Amsterdam 40 percent of the planned constructions is dedicated to social housing and 40 percent to mid priced property that can both be categorized as affordable homes. 
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Presentation Notes
After recognizing that we need plenty of affordable homes as soon as possible I was determined to focus my project on this topic.  But often in the design of affordable homes the quality is compromised because of the limitation of funds. What Do I mean by compromised quality? Lets see. 
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Presentation Notes
These two pictures show the common affordable types that we see in the Dutch context. What is the most noticeable in their aesthetic is excessive repetition of façades and volumes that lowers the costs but also diminishes the dynamic of urban context. 
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Presentation Notes
Another Aspect of quality is related to the design of the plans. These buildings often have long halls after the entrance or they have bedrooms directly opening in the living room that is not favourable. But most importantly they tend to copy the same plan throughout the whole building complex. As a result these buildings get concentrated with only one class of society, That leads to segregation and eventually an unhealthy living situation. �
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Presentation Notes
Plus There is usually no clear agenda for the design of social meeting points and green spaces in the plan of these projects that is also detrimental. 


Use of energy and resources
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Presenter
Presentation Notes
When we zoom into the building technological aspect of these buildings, we can face a lack of well integrated passive strategies such as maximum insulation values and proper shading. Plus, the energy production is inserted as an external entity and not as a part of the design. 
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And Last but not least, The general used materials in these buildings are concrete and brick. Concrete emits large amounts of Co2 during its production and It is very difficult to reuse this heavy material at the end of it’s life. Unfortunately, The more sustainable option of using timber is not commonly chosen for affordable homes. 
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Presenter
Presentation Notes
So we went through the condition of affordable housing designs relating to their repetitive façade, volumes and plans. Lack of social and green spaces and waste of resources and materials.  
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Presentation Notes
I aimed to design a multifamily affordable housing complex that does not have any of these problems. And I will use these categories to explain each aspect of my design.
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Presenter
Presentation Notes
Four of them contribute to a lively built environment and the last two ensure the circular use of resources. 
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Presentation Notes
My starting point in the design was the choice of timber as the main material. This sustainable alternative would immediately impact the Cost and the design process. So choosing it early on was very important. So why timber? 
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Presentation Notes
One of the attractive qualities of Timber is it’s ability to store Co2 during it’s growth as opposed to concrete and steel’s Co2 emissions. Furthermore, this natural material forms a healthier indoor environment, is lightweight and it’s easy to reuse.


6% more
LVL skeleton expensive

Smith et al. (2009)

Fanella (2018), Solid timber NL

Concrete
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Presenter
Presentation Notes
However there is a catch. Timber is more expensive than concrete in the netherlands. Timber product like LVL that are used as skeletons can be Relatively cheaper than solid walls of CLT. But still more expensive than concrete. We might not be able to reduce the material purchasing costs but there is a way to reduce the construction costs. 
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And that’s using prefabrication of buildings in factories. 
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Presenter
Presentation Notes
Because the production and assembly process is faster, and we demand fewer construction workers and marginal sub contractors, The overall cost of construction can be reduced by prefabrication. 
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Presentation Notes
On top of the cost reductions, the product can achieve a higher quality, The working environment can be safer for the workers. Plus the construction process on site would not disturb the neighbors.   
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Presentation Notes
Factories can produce wall or column components, preassembled panels with facades and insulation, or they can produce a whole room module.
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Presenter
Presentation Notes
A room module that has façade, installation and interior finishing premade in the factory and is transported on site for a quick assembly.  There are many companies around the world and also in the Netherlands that produce these modules in skeleton form to the left or CLT solid module to the right. 
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Presenter
Presentation Notes
There are many modular building design that inspired my process. These buildings that benefited from a cost-effective construction method are also prone to several pitfalls that I wanted to avoid. 
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First, sometimes a flat cubic building was formed. 
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That does not include any extrusion or recesses.


Facade
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Or the façades can express an extreme repetition of the same module.


Circulation
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Presentation Notes
The circulations corridors could become very narrow and long.


Circulation
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As opposed to a green energetic route with a view to the exterior. 


Studios
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Presentation Notes
Plus, most of modular buildings would form studios or hotel room with single functions. 
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Presenter
Presentation Notes
And very few family housing options could be found among them. I would have loved to see more housing type variaties that have benefited from the module prefabrication technology. 
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Presentation Notes
So, after knowing the shortcomings of affordable housing projects and at the same time the possible complications with Modular building design, we are able to move forward. The concept of a modular habitat aims at making an affordable and circular building that is a lively and pleasant living environment for the users.  
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Presenter
Presentation Notes
I chose Minervahaven for experimenting with this design concept . This context has a mix of offices and residential buildings. It used to be a part of timber transport harbors and it is possible to construct up to 8 floors in this area. 


The Design
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And this is how a modular habitat can look like. 100 apartment buildings made out of around 500 modules. Containing studios, 2 bedrooms and duplexes for a socially mixed area. 
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Presentation Notes
The facades incorporate many recesses and extrusions for balconies
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Inter connected galleries that are brining the neighbors together.
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Inclueds Several green and social meeting points.
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Also a green house building as the hear of the complex, including a market and community kitchen. 
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Open and glassy
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Presentation Notes
Grund floor many public offices and semi- public. Other Shared spaces like gym and common rooms.  
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Presenter
Presentation Notes
Grund floor many public offices and semi- public. Other Shared spaces like gym and common rooms.  


Galleries

////////,ﬁ

uopenpess 6d


Presenter
Presentation Notes
There are Dedicated spaces for greenery, a central green house
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Presenter
Presentation Notes
And many social meeting points for the neighbors. 
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Presentation Notes
In the next slides I will explain to you how Is this complex building developed using a single shape of module. 
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The module that I decided to use is made out of LVL timber skeleton. This filigree structure needs less material and it brings about, lightness and flexibility of plans. 
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It was important to find the optimum module size. A module in the size of 6.8 x 3.4 Proved to fit in a staircase and leave enough room for movement and corridors. Plus, because the length is double the width, the modules could match together in different directions. Plus, this dimension makes it possible to have very efficient plans. For instance a 35 meter Studio for a couple. While average living space for each person is 49 square metres In Amsterdam. 
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Lastly, this size of the module enables transporting two units by one truck.
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And placing a column on the ¼ of the length is a way to create many volume variations.
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Presenter
Presentation Notes
And the volume shapes can be even more varied with adding a smaller module that ends over the column. 
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Corridor

Cross ventilation
Only one sided view
Long boring corridor
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Gallery
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Cross ventilation
Two sides of views
Galleries with outside view
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Presentation Notes

I decided to choose galleries for the circulation through the building instead of corridors since this arrangement would allow cross ventilation, two sides of views and The user would not have to experience a long narrow corridor to get to home.


Module types
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Presentation Notes
in these modules we can have bedrooms living rooms, kitchens and dining rooms along the galleries.  


Bedroom
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Presentation Notes
They can be integrated with different sizes of bathrooms or storages. Or they can include private balconies. 


Living room
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Or we can have bigger or smaller living rooms. 


Kitechen
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Presentation Notes
Different sizes of kitchen along the galleries. Bedrooms or offices.  


Next to the gallery
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Presentation Notes
Division wall can be placed differently to expand or limit the space. And the entrances would have a small indent or in-between space for privacy and transition.



Side balconey
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Presentation Notes
Placing a wall in the center of the module can even create a side balcony effect. 


Stairs for duplexes
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Or a module with staircases to create duplexes. 


Combinations
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When we combine these modules we get standard apartments that are space efficient and comfortable. The client can even choose to have a small yard next to their home. 


Combinations
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We can add bedrooms from the both sides and keep the kitchen close to the entrace. Here you see a small bench along the gallery can drastically improve the environment of that passageway. 


Combinations
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The benefit of this system is that there is no limit in the number of bedrooms or living rooms you request and the plans can grow by utilising a few pre planned modules. 
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And it is even possible to create the same growth for duplexes.


Public
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Presentation Notes
The filigree modules can also accommodate various public functions such as study rooms, shops and offices. 


Combinations
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Or even a duplex restaurant. 


Staircases
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Presenter
Presentation Notes
And we connect these multi family homes trough staircase cores that also function as stabilizing elements. 


Combination
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Presenter
Presentation Notes
So a modular block can have public functions on the ground floor and a combination of housing types on the upper floors that are 2bedrooms In this example. 
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Other Side
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Sides
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Combinations
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Presentation Notes
On the ground floor, public functions offices and a café and shared spaces such as laundry room, gym, bike parking and common room connected to café and green house. 
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Presenter
Presentation Notes
This Modular concept can be the tool for transforming the way we build homes. We don’t have to compromise the quality of living or cities because of the budget limitations. This tool allows for enough flexibility within a series of predefined criteria. Therefore we end up having homes that are lively, circular and affordable. 
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Presenter
Presentation Notes
This Modular concept can be the tool for transforming the way we build homes. We don’t have to compromise the quality of living or cities because of the budget limitations. This tool allows for enough flexibility within a series of predefined criteria. Therefore we end up having homes that are lively, circular and affordable. 


Canopies
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Presenter
Presentation Notes
This Modular concept can be the tool for transforming the way we build homes. We don’t have to compromise the quality of living or cities because of the budget limitations. This tool allows for enough flexibility within a series of predefined criteria. Therefore we end up having homes that are lively, circular and affordable. 
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Vegetation

Growing Medium with Biochar

Drainage, Aeration and Water Storage

Root Barrier

Waterproofing

Roof Protection Membrane

Roof
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Using the space
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Details

El & B E O [

82



Details




Walls
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Details



Presenter
Presentation Notes
Sound, Installation Better






Connection
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Felt


Details
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R Value of 5


Insulation  For 0.1m thickness

Grass 2.6 R
Flax 26 R Hemp panel 2.5R Straw 1.6 R Reed 1.4 R

S|ieled

1100x600mm 1100x600mm

France, Netherlands, Romania

Normandy
Wood fibre 2.5 R Cork 2.6 R Recycled cotton 2.5 R Mycelium 4 R Peat2.1 R
1325mm X 600mm 1000 x 500mm

East Europe, paraffin wax
80% wood fibres

Min R =3.5m2k/w R = Thickness/ Thermal conductivity( w/mk )



Details

Clay Boards
Clay plaster
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R Value of 5


Details
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Floor heating within
timber sheets

Chipping for Mass
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Details

Recycle plastic
Pedestals
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Stability: CLT
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PVT
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Weltinsulated
building R= 5

Other appliances

2600 kwh 577 kwh 900 kwh

Using heat pumps ( Water from tap, river or
Other appliances heat cold storage)

866 kwh 192 kwh 900 kwh

hybrid Photovoltaic-Thermal (PVT)

Electricity Hot water

2430 4500
kwh Kwh Up to three floors zero energy +

Excess hot water for one floor
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Solar Cooling Technologies



MWMI
M“.

B Rain water collected
2 Air handling units
W Heat pumps and Boiler
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Dividing waste




Using the modules
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Concept




Second floor




Fourth floor
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Fagade Variety of
flexibility volumes

Space
efficient

Variety
of plans

B B

Common
rooms

kitchen
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Rain Passive
collection design

Sound Flexible Pedestal
insulation Installation Decking
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I aimed to design a multifamily affordable housing complex that does not have any of these problems. And I will use these categories to explain each aspect of my design.
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Concrete Building

Soft costs

Mass timber Building

Soft costs
+20%
Modular Habitat
Soft costs
+18% -30 % -5% Permits and design - 5% efficient plans

Less unexpected costs
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Presentation Notes
modular constructions are likely to finalise 20 to 50% earlier and 20% less costly than conventional practice. (less time and labour, marginal contractors) 
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Presentation Notes
This Modular concept can be the tool for transforming the way we build homes. 




Presenter
Presentation Notes
We don’t have to compromise the quality of living because of the budget limitations. This tool allows for enough flexibility and creativity within a series of predefined criteria. Therefore we end up having homes that are lively, circular and affordable. No one has to struggle to find a suitable home. 


Insulation and Timber joist

OSB sheet 10 mm

Timber battens and chipping with slope 1%

Wood fibre insulation board 30 mm

Pedestals

Timber Battens 20 mm

Timber decking 10 mm .

Insulation and Timber joist .
0SB sheet 10mm *
Timber battens and chipping with slo#e 1%
Wood fibre insulation board 30 mm®
Pedestals .

Timber Battens 20 mm .

Timber decking 10 mm

Clay Plaster A
Clay boards o

0SB 12mm -
Timber frame 100 mm .
QSB 12mm

Timber frame 100 mm

Chipboard 10 mm
Insulation Timber fibre board

Timber cladding
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