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TECHNICAL PLAN

THE CONCEPT

As the designing was in the hands of our architects, we engi-
neers had the task of deciding the materials, manufacturers 
and the calculation of the primary energy demand of the new 
concept. The concept perceived by our talented architects 
differs from what is usual in Finland, but it has some particu-
larly interesting ideas and innovations that could bear fruit 
if researched even further. In the N.V-lab’s scheme of renova-
tion, there will not be the usual tearing down and renewing 
of the façade and neither will there be a massive HVAC ma-
chine sitting on top of the building in the end. The amount of 
apartments can be greatly improved, in the case of Hakapaa-
vo from 40 to 70 apartment units, leading to more occupants 
i.e. more revenue for the building’s owner.

The renovation concept consists of combining different kinds 
of natural ventilation utilizing the stack effect and wind-driv-
en ventilation combined with a fan-assisted extract for times 
when the forces of nature are not enough to keep the air 
moving. This coupled with a green roof and an extra layer 
of façade for both long sides of the building will bring down 
the heating costs of the building without including expensive 
ventilation systems. 

With the new façade placed on top of the old one, new bal-
conies will be added to every single room in the building that 
have access to windows in the old plan and those balconies 
will act as “buffer zones” where the incoming supply air will be 
relatively preheated before entering the apartments. These 
balconies can be used as an extension to the apartment in 
the warmer seasons and act as the preheater during winter. 
The amount of glazing adds to the appeal of the apartments, 
due to maximization of sunlight entering the space. 

The interior of the building will be retrofitted to have 70 hous-
ing units instead of the old building’s 40 units. This is done 
by prefabricating these “boxes” that will house the necessary 
building service systems, i.e. bathroom, extracts and such. 
These boxes can be assembled at the site with relative ease, 
reducing the amount of work to be put in at the construction 
site. 

The concept of the building relies heavily on savings from not 
having a complex ventilation system and the extra layers cre-
ated on top of the old facade, earnings from new tenants and 
the appeal of a new way of living with the whole building act-
ing as a community with common spaces both in the base-
ment as well as the rooftop. 

+ no air stream feeling inside
+ self control (user needs education!)
+ creates healthy environment
+ machines are not necessary
+ less maintenance costs
+ climate change -> it’s getting warmer!
+ less risk of moisture

STACK VENTILATION WIND DRIVEN VENTILATION

NATURAL VENTILATION
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CONCEPT

WIND DRIVEN VENTILATION

STACK VENTILATION

BUFFERZONE
A prefabricated Bufferzone-Balcony-Sys-
tem will be put in front of the old facade in 
order to allow natural ventilation. The air 
will be natural preheated in the glassy Buff-
erzone-Boxes before entering the apart-
ments during winter times. In summer the 
boxes are additional living space for the 
tenants. 
Moreover, the adding of the boxes enables 
a keeping of the old facade, while improv-
ing the insulation at the same time. 

EXISTING BUILDING
The existing building mainly needs im-
provement in the insulation appearance 
and ventilation system. In order to ena-
ble both extensions to the building will be 
made. 

GREENHOUSE/SOLAR CHIMNEY
In order to enable the Stack Ventilation a 
Greenhouse, working as a solar chimney, 
will be placed on the roof top. In addition 
to the ventilation purposes, the greening 
inside the Greenhouse will use and clean 
the polluted air. 
Furthermore, the Greenhouse in combina-
tion with a green roof will improve the insu-
lation of the roof sustainably.

NATURAL VENTILATION
The ventilation consits of a combination of  
Stack Ventilation in the smaller aparments 
and Wind Driven Ventilation in the bigger 
apartments and corner apartments, that 
allow cross ventilation.
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VENTILATION

For ventilation purposes, we will use the same concept that is 
already in place i.e. fan-assisted natural ventilation. This will 
save us quite a bit since there will not be any massive heat 
exchangers and complicated machinery that usually take a 
lion’s share of the renovation costs. The new balconies will 
have energy-efficient sliding doors both as the doors to the 
balcony and as a sort of exterior wall for the balcony. The in-
coming supply air is naturally pre-heated in the balcony, or 
buffer-zone as it could be called, before entering the apart-
ments.

A study done for the Technical University of Tampere indi-
cates that just by having glazed balconies, a building from 
the seventies with same sort of balconies as ours can have 
heating energy reductions up to 10,7%. 1 And this is just for 
normal glazed balcony, unlike our concept where the glazing 
is more airtight and definitely has better U-value than normal 
balcony glazing. Due to challenges of dimensioning natural 
air flows and seasonal differences, it is difficult to estimate 
whether this design will reduce the heating energy by 10% 
or 25%, but an educated guesstimate would be at least the 
aforementioned 10,7% and an additional 10% from the bet-
ter U-values and because of the larger area where the air can 
preheat more slowly. Another study made for the Journal of 
Renewable Energy indicates that just by having windows that 
allow for a brief preheating of incoming air, there is a mean 
temperature rise of around 5.4 degrees. 2

Due to the increase of extract requiring spaces such as kitch-
ens and bathrooms in the building, the maximum design air 
flow rate for extracts get actually too large for the amount 
of space that we have. While the design supply air rate, ac-
cording to the PHPP program that we used to estimate the 
primary energy demand, is around 3000 m3/h, the maximum 
design extract rate is a whopping 7529 m3/h. This unbalance 
of the supply and extract flows can be settled by running the 
extracts at a mere 77% of maximum capacity, lowering the air 
change rate of the building from 0,91/h to 0,70/h. This will, in 
turn, lower the heating requirements due to smaller masses 
of air moving through the building and make the building less 
susceptible to condensation and moisture problems. 3 
In theory, even lower air change rate may be useful and rec-
ommendable, since most tenants cannot tell a difference in 
indoor air quality that well.

NATURAL PREHEATING & BUFFER ZONE

Picture 1: The balcony on the southwest side will have two sliding 
door systems in it, creating an extension to the apartment in the 
warmer months.

EXTENSION OF APARTMENT
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THE “BOX” AND APARTMENTS

The key in this concept is the modification of the larger apart-
ments into smaller single or two-room apartments with the 
use of pre-fabricated “boxes” that can contain the sleeping 
area, bathroom, kitchen and the required building service 
systems along with their ducts and wiring. Due to the iden-
tical floor plan on all the apartment floors, the original floor 
will only require a few holes to facilitate the new ducts and 
wiring and the rest will be in place as soon as the box is in-
stalled in the space. The boxes will be prefabricated in slightly 
smaller pieces at the manufacturer so as to help getting them 
into the apartments and then assembled quickly in the space 
it is meant for. 

As can be seen in the pictures the box will contain a few clos-
ets, a bathroom and a bed. On the next page, we will see how 
the boxes will be placed in their respective spaces.

A key thing here is to note that there will be two different 
kinds of single-room apartments in this new building. The 
other type will contain its own kitchen as well, while for the 
other concept a shared kitchen and living space will be imple-
mented. This reduces the per square meter cost of the latter, 
due to less kitchen materials and extract ventilation required. 
The tenants living in these type of apartments will still have 
their own bathrooms and balconies, giving the feel of having 
your own apartment while at the same time enabling them to 
be part of a larger community.

In the above picture (picture 3), we can see that at the end of 
the building we will have a sort-of 5-room apartment, but in a 
sense its 4 small apartments with a shared kitchen and living 
space. Every room will have their own balcony, not just for im-
proved quality of living, but also for the concept of pre-heat-
ed natural ventilation. There will also be a few double room 
apartments in the building that will have cross-ventilation 
and slightly different boxes compared to the other spaces. 
The new spaces will have undoubtedly more light entering 
them, as the window size is maximized by the new sliding 
door system of the balconies.

Picture 2: 
Plan & Sections of Boxes

Scale: 1:50

A A

PLAN BOX SMALL

SECTION A-A

B B

PLAN BOX LARGE

SECTION B-B
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THE “BOX” AND APARTMENTS

Picture 3: Apartment floor. Placement of the “boxes” and the new balconies can be seen here
      Scale: 1:150

WINTER SPRING/FALL SUMMER

CABINET
FOLDED FURNITURE

FLOWER POTS
FOLDED BENCH

CABINET
UNFOLDED FURNITURE

FLOWER POTS
UNFOLDED BENCH

CABINET
INTERIOR FURNITURE

FLOWER POTS
UNFOLDED BENCH

WIND DRIVEN VENTILATION

STACK VENTILATION



8student idea and design competition ZERO!

TECHNICAL PLAN

THE FACADE

Instead of tearing down the old façade, a new layer will sim-
ply be attached on top of the old one, granted the structure 
is deemed strong enough by a certified structural engineer. 
This is especially the case due to the new layer containing 
balconies for every single room on both the east and west 
side of the building. The balconies will be connected togeth-
er with a vertical concrete slab that will undoubtedly share 
some of the new load with the old facade. The new layer will, 
though, require for the windows of the old façade to be re-
moved and those openings will be enlarged to make space 
for a three-piece sliding door system that will then connect 
the space to the new balcony/pre-heating buffer zone that 
will be attached to the façade. The sliding doors planned for 
this development would have a U-value of approximately 0.9, 
but as there will be two layer of them and also as the air will 
be preheated in the balcony, the heating costs will be lower 
than they at first glance seem.

Picture 4: Axonometric including extensions
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THE ROOF

Picture 5: From www.nps.gov 7

Green-roof is a good option in order to reduce energy demand 
of the building, reduce co2 emissions and just increase social 
level of the residents of the building. 

N.V-LAB decided to install intensive green-roof, due to its 
deepness intensive green-roof will provide more possibilities 
with landing different types of plants and better results in re-
ducing energy demand, by thick composition of the roof. 4

Due to the fact, that Helsinki has cold climate, it was deter-
mined to make not just a green roof, but also a greenhouse, 
with soil and plants instead of floor. Greenhouse is going to 
be built mainly from wood and glass. Apart from growing 
plants, it is intended to be a social area for a residence, there 
are going to be planned different activities, plus two saunas. 

Soil inside of the green-house is going to be divided from the 
outer soil, in order to achieve full isolation and not to harm 
inside plants during cold weather. Frame of the greenhouse 
is going to be built from wood and walls are going to be done 
fully from glass, to receive as much sun as possible. Wood-
en structure is chosen, because it is environmentally friendly 
and highly spread among Finland.

Saunas, as the heaviest structures, are going to be raised on 
a metal platform attached to a roof construction, in order to 
achieve stability. Additionally, sauna produces heat, which 
can be utilized heating greenhouse.

Before installation of the new composition of the roof, all old 
parts and covers will be teared off. New layers are going to 
look like on the picture below. There will be added additional 
stairs, in order to provide accessibility. Stairs shaft also is go-
ing to be used as exhaust shaft for common area, using chim-
ney effect, as a part of natural ventilation.  

Price of the green-roof installation is going to be high, be-
cause it is not widespread in Finland. Additionally it will be 
required to reinforce roof, in order to have such loads. 5 
But green-roofs will provide different benefits. Different stud-
ies estimated, that green-roof will prolong life-cycle of the 
roof for 2x3 times (up to 60 years). 6
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THE ROOF

Picture 6:  Roof Top - Plan and Section
       Scale: 1:150

STACK VENTILATION



11student idea and design competition ZERO!

TECHNICAL PLAN

THE BASEMENT & EXTERIOR

As for the basement, some changes are going to take place 
to accommodate the new, more community-oriented way of 
living. Changes include the creation of new working areas for 
those working from home, a gym and relocation of some stor-
age and laundry spaces. 

As the apartments kept as small and efficient as possible, the 
extra rentable office space for people, who work from home, 
is definitive needed. In addition, the space can be also rented 
to external people, as the spaces  can be entered from the 
outside and all have access to sanitary facilities.
The Gym is usable by both tenants and externals, by offer-
ing not only a huge space with fitness equipment, but also 
changing rooms and showers.
Last but not least, there is the offer of private storage spaces  
and shared bike storage and laundry. 

The front will be modified and will open up to the outside, al-
lowing nice views into the garden space, while doing a work-
out or working in the office. In order to enable a successful 
working atmosphere, the area in front of the office  is intend-
ed to be a quiet zone, while the area in front of the Gym can 
be seen as additional work-out and stretching space. 
The building and the parking lot
The parking lot, which is located in the south end, and the 
building are divided by a small football field and a outdoor 
drying space accessible from the laundry. 

Picture 7: The new basement will include common spaces available for all tenants, such as working spaces for office personell, a gym and meeting rooms, not 
      forgetting storage spaces.
      Scale: 1:500
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PRIMARY ENERGY DEMAND

To figure out whether our renovation concept is ecological-
ly and economically viable, we have to find out the primary 
energy demand of the new construction and compare it to 
the old Hakapaavo. The original construction was done in the 
early 1970’s, meaning lesser insulation and leakier windows 
than in the buildings of today. The U-values of the walls used 
to be relatively weak, with U-values of 0.4 to 0.5. The roof was 
old as well, with similar values.a

The windows of the old building were 1+1 glazed windows 
with wooden frames, offering little to no protection from heat 
losses through them. Their U-values were 2.5 or more, which 
is lower than the structural concrete. Now we replace those 
windows with the sliding door system, with a U-value of 
roughly 0.9-1.0 w/m2K but with the buffer zone warming the 
air on the other side before it enters the apartments. Solar 
heat gains from having such large openings also grow quite a 
bit, reducing the heating costs.

The major improvements that are to be made to facilitate 
lower energy consumption include insulating the build-
ing envelope better and making it more airtight and de-
signing a more efficient ventilation system. In our case, we 
make the façade ticker with the old façade remaining un-
derneath the new glazed “buffer zone” that will practically 
surround the building. This will not only decrease heat loss-
es from inside the building but also make the air entering 
the building warmer, thus reducing heating costs that way.

The fact that very little electricity is required to run the ex-
tracts on the rooftop, especially when comparing to a full-
blown automated ventilation sys tem. As the building will still 
be heated with district heating, a form of power that can be 
considered, in a sense, excess power, the actual consumption 
is not as bad as the figures initially suggest.

As can be seen on top of the page, our improvements reduce 
the energy consumption of the building by a bit, but the num-
ber up there should still be multiplied by a coefficient to make 
it more accurate to take into account the preheating that hap-
pens in our “buffer zones.” If multiplied by 0.8, which is a rea-
sonable number here, we can get a primary energy demand 
of 95.6 kWh/m2a, which is around 35% less than before. The 
number can still go down if we can lower the air change rate 
of the building, but this should be discussed with and simu-
lated by a professional HVAC designer beforehand.

Picture 13: The heating demand according to a meter attached to the build-
ing from 2014. Going down from 385mWh/a to 332mWh/a is quite a bit. a The contents of the old roof were unclear, assuming similar build as the walls.

Picture 10: Comparison of the new and old building’s space heating demands.

Picture 11: Heating demand of the new building. Below we can see the old 
building’s numbers that are higher.

Picture 12: The old building’s heat demand. The improvements in the facade 
and the roof create better insulation, thus lower heating demand.

Picture 8: The old primary energy demand, according to PHPP programm

Picture 9: The new primary energy demand. This number should be multi-
plied with a coefficient of around 0.8-0.9 to take into account the air that is 
preheated.
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PRIMARY ENERGY DEMAND

Before After
energy
vector

PE factor
(FI 2016) Before After Reduction

Electricity demand - Auxiliary
electricity 6,5 4,2 electricity 1,7 11,1 7,1
Space and water heating 135,9 102,3 DH 0,7 95,1 71,6

electricity 1,7 0,0 0,0
Total calculated energy 142,4 106,5 106,2 78,8

Electricity from solar photovoltaic electricity 1,7 0,0 0,0

Indicators fro ZERO compertition

1 Final Energy Demand (kWh/m2) 142,4 106,5
2 Primary Energy demand
reduction % 106,2 78,8 -26 %

After DH After
energy
vector

PE factor
(FI 2016) After DH After Reduction

Electricity demand - Auxiliary
electricity 4,2 4,2 electricity 1,7 7,1 7,1
Space and water heating 102,3 102,3 DH 0,7 71,6 71,6

0,0 electricity 1,7 0,0 0,0
Total calculated energy 106,5 106,5 78,8 78,8

Electricity from solar photovoltaic 0,0 electricity 1,7 0,0 0,0

Indicators fro ZERO compertition

Primary Energy demand 78,8 78,8
3 Renewable energy share % 0 %

Picture 14: The Energy balance of the Hakapaavo renovation project

ENERGY BALANCE
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USER QUALITY ANALYSIS

From the viewpoint of the tenants, there are some major 
challenges to our concept of renovation. First, the modifica-
tion of apartment size may cause the departure of larger fam-
ilies from the building. Second, the interior work will require 
for the tenants to move away from the building at least for 
1-2 weeks. Prefabricated construction systems enable  a easy 
and clean interior renovation. 

In terms of air quality, the building should have a fresh, clean 
and warm air moving through the apartments and the system 
should not be susceptible to misuse from tenants, as long as 
the concept of the buffer zone balconies is explained before-
hand. Large amount of sunlight to the apartments creates a 
spacious feeling and increases energy levels. The two room 
apartments in the center of the building get to experience 
sunlight throughout the day and with every apartment and 
room having their own balconies, the tenant’s own private 
lounging spot can easily be utilized. 

The social aspects are well taken into account in the complet-
ed building. With social spaces both on the rooftop where the 
sauna and garden will help people relax after a hard day of 
work and the basement level office spaces and gym helping 
people be more productive.   

Tenants take an active role in the design and building process 
thanks to the use of social media platform. The interior boxes 
can be adapted to the wishes of the customers and users. 

As for the aesthetic quality of the new construction, the ap-
peal of the building will increase both on the exterior and in 
the interior. Maximizing sunlight, fresh, natural ventilation 
and an engaging concept of community are the key points 
in making the building feel more like a home than a place to 
sleep. Sleek, glass façade gives the building a modern look 
while the green roof brings it a breath of eco-friendliness 
while giving it a bit of color as well.

INDOOR CONDITIONS & AIR QUALITY

COMMUNITY

USER EDUCATION
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