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1 Introduction 

 

There are a lot of buildings already built on this planet, many of them are rebuilt 

for several times, some of them just waiting to be noticed.  Each building is car-

rying own values with it, some of those values are easy to count and to measure, 

also it may contain sentimental value to some people, for that reason sometimes 

it’s better to keep the old building by fixing or renovating it, that way we may save 

some history not only for attached people, but also for everyone else. Keeping all 

that in mind, we have to be careful with projects like this. It’s a great idea to 

change existing, poor structures and to make them stand for longer period of 

time, serve needs of people, waste less energy.  

 

 
 

2 Architect’s point of view 

2.1  Mass 
 

An old building with specific order for specific use and period of time. Reminds 

me of a storage or a facility of some sort, as practical as it could get considering 

norms that were present at the time. Now however times have changed a little 

and it feels like there is more room for ideas. 

There is a way to save energy by adjusting the mass, but in this case I rather 

think about tenants wellbeing first and then about the energy efficiency. To have 

an impact on tenants through a shape of the building is to have an impact on a 

value of the building.  

A long rectangular shape in open with a few surrounding buildings in my opinion 

looks boring, but very familiar. Open parking lot only makes storage or a facility 

feel stronger. Ground doesn’t change much in elevation, so it only increases un-

pleasant look for an apartment building. How can it be improved without spending 
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too much time and money? Obviously trying to solve this problem with minimal-

istic approach may save some time and funds. 

 

 

2.1.1 Idea 
I started with figuring out which form would fit this place in my opinion. By break-

ing whole long mass in shorter pieces I’ve got a little bit more sympathy for the 

whole picture. I added a little bit of elevation change in mass itself and realized, 

that it would be really nice to perhaps give sort of a personality to each part of the 

building. That lead me to three different masses, that represent different house 

types, but only from outside. Giving personality to each part of the building, also 

gives more independence feelings for people who live in each part. The middle 

part of the whole mass stands out because of an open space around it and rest 

of the building sort of stays with it united, which has symbolic impact on people, 

who live there. 

We were planning on changing the garbage disposal system to a new one and I 

knew, that keeping open parking lot is not nice for the whole picture, that’s why 

almost from the start I brought a cover on top of it. That also improved the whole 

picture, because it added elevation change in surroundings, like I hoped for. 

Changes in elevations had to be more saddle, solution to that was an idea of 

“Longsheng rice terrace”. Asian style can also be found in interior of this building. 

Front yard looked a little too flat, integrating it with the whole picture by raising 

some parts up to covered parking area helped. 

All changes in mass gave ability to add some nice features to the house itself. 

First living floors south flat got own small backyard instead of a balcony, on top 

of parking lot we decided to place a public garden. Old front yard was little too 

dull with very little activities for children, new front yard doesn’t have that problem. 

Also in this case, where we added two more new floors on top of an existing 

building in order to achieve desired mass, we needed more space for storage on 

the ground floor, which was easily accomplished, we used the space between old 

parking lot and the building itself. Park behind original building looked unused 

and empty, we could not change the park, because it’s not included in planning 

site, but we thought to bring activities through bringing rental ability to park side. 
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Area that was used by sauna, became free and with few minor changes in plan-

ning can be open for rent. A bar or a cafeteria could possibly bring some activities 

into a park. 

 

2.2  Exterior  

2.2.1 Colors 
Because this is a renovation project and question is mostly about energy saving, 

we’ve selected something that reminds of nature. We’ve chosen textures first and 

colors to improve the idea behind textures. Our building has three different parts, 

so we decided to give even more personality for each part by choosing textures 

and colors, so they would create enough contrast between one another and make 

building stand out even more. With uneven texturing each part looks more natural 

and creates more pleasant feeling when you look at it. 

Center part of our building has the most natural color, to remind of wood and two 

other are less natural, but have big contrast from one another, dark from one side 

and light from another. Because its graphic concrete, there are many ways to 

improve overall shape of the building, after a few different examples, we stayed 

with what you can see in the end result. 

Overall color theme is more of a dark one, so windows and other openings are 

also dark, not to stand out too much. Balconies however, are there to show an 

addition to entire mass and meant to be seen from the distance. We have chosen 

brighter colors for balconies, light gray, white and green. Sunshades on balconies 

were designed to create more noise on the facade to give brighter spots on darker 

surface. 

Because we all respect nature, we decided to apply it’s undeniable beauty to our 

building by adding bushes to roof terrace and grass to terrace cover. In our mass 

of the building, short part of it is in light gray color, so it would stand out in own 

way surrounded by trees and green bushes on top. For visualization I used light 

brick in order give this part of the building more made and uneven look, which 

also can be accomplished by graphic concrete, with the right texture.  
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2.2.2 Openings 
Window and door openings are placed considering the direction of a building it-

self, to improve connection with the sunlight, keeping in mind overheating at sum-

mertime. Also openings were designed to emphasize overall mass and the style 

of the building keeping in mind old windows and places of openings. That way 

new window openings play own role parts of the building, to give each part more 

of own personality. 

 

2.3  Interior  

2.3.1 Main areas 
In this kind of renovation project where there is possibility to add more floors to 

this building, it can give a lot of options. It’s not only good thing because it’s 

cheaper to build instead of making everything from a scratch, but also it’s a good 

way to create something that is needed at the moment and it’s fast. 

We started thinking what kind of living space is needed at the moment and no-

ticed, that there are a lot of big families moving in to the city and there is lack of 

big living apartments. We also paid attention to what an existing building doesn’t 

have and what is asked for. There is obviously a lack of very small living apart-

ments in that area, so we take a note of that also.  

Because there are people living in this building, we had to keep in mind that some 

of the people after living in there for 30 years may be sentimentally attached to 

some of the interior parts. For that reason we decided to try and keep the feel of 

70’s building at least in the corridors and the stairwell, for that reason we decided 

to keep the stairs.  

Created living apartments are designed in order to serve purpose as good as they 

can. Planning is done trying to avoid spaces that are not commonly used, such 

as corridors and hallways. All new apartments are planned for wider range of 

different users, such as people with disabilities. Every new apartment has enough 

room for turning and can be used by person in a wheelchair. Considering that 

middle section of a building will have elevator changed to a bigger one to fit a 

person on a wheel chair. 
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There are two double storey apartments, for bigger families or for people who like 

more space. Those apartments are done with mostly minimalistic style, big open-

ings bring lots of light. Because of the high ceiling people would get more open 

feeling of a space. Upper floor of both double story living apartments have an 

independent touch, because they are blocked from the rest of the house and 

representing the top part of one entire building section. In some rooms in angled 

roofed building section there is optional roof window openings. I made an exam-

ple in visualization, to bring the feel of the place. At least as an idea it works well, 

in reality it may be not such a good idea because of usual problems with windows 

like that. In some time maybe it won’t be a problem. 

Figure 2.3.1 Floor plans of renovated building 
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2.3.2 Sauna floor and Social area 
An important part of our project is the roof terrace on sauna floor. The main idea 

is to bring people together and create a great place to hang around. Acting as an 

axle of an entire building from the outside, inside it acts as main meeting point for 

people who living in the house. It has a big terrace that brings nature inside of 

this important area. Terrace has a key element in the middle, which is a real tree 

that is growing on the roof and acts as a sort of a symbol. It symbolizes the unity 

with nature and good will. Terrace cover is partly opened to bring more sunlight 

to the terrace and rain to the plants. Terrace with the roof are gradually integrated 

into interior part of this floor, in own way combining both parts. Interior part of this 

area has enough room for activities, such as some group games and a billiard 

table. On the 8th floor there is technical area, but it has own opening which is also 

can be used for something like darts or some activities. 

Style of this floor is minimalistic with Asian touch. Four rounded columns in the 

middle of roof terrace are making tree to stand out more catching main spot bring-

ing all the attention to it. With terrace roof slightly lowered down, it makes field of 

view a little big wider and improves the feel of the place. Entire terrace is covered 

with sliding doors to provide a cover from wind. On south part of terrace there are 

sunshades to make open space of terrace enjoyable place to spend time having 

groups of people behind a table. Terrace part of this floor is very relaxing place 

and can be used by people on open hours, when sauna is not used. 

Surfaces in the entire area of sauna floor is a combination of few elements to 

emphasize the style. Open concrete elements of the walls combined with white 

metallic elements to create a little bit of a rough feel. Wooden floor in combination 

with plants to give a feel of nature and make people relax. Together those two 

elements are able create strong contrast and with high ceiling it may create very 

open feeling, like if you’re outside, but on a nice sunny day.  

Sauna floor and the roof terrace has symbolic meaning to the whole building and 

I think it would be treated as a main meeting point for people. In own way it unites 

these three masses into one and improves the meaning of the place. 
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Figure 2.2.2 overall graphic view Interior & Exterior 



8 

 

3 Engineering’s point of view 
What are the main problems with structures that normal 70’s multistory buildings 

have? Exterior walls, roof, balcony. Those are the most usual problems that come 

up, when it’s about a building like that. So our solution to this renovation is based 

on solving most usual problems.  

3.1 Walls 
Not only this building was designed to serve just about 30 years, but also old 

exterior wall are a problematic element in this building. Old structure is weak for 

energy saving and in long terms, it has serious problems with metal parts, which 

are holding outer concrete elements. There were a few ways this can be changed, 

each way differs from one another mostly by price. 

We had to make a decision which way this problem is going to be fixed in our 

project. Our solution was designed not only to solve old sandwich elements prob-

lem replacing rusting parts with aluminum ones, but also to make sure it will make 

own impact on buildings value. Also there are people living in this house, in our 

way of renovation, people can still be living in the house, while it’s being reno-

vated.  

3.2 Balconies 
Balconies are often problematic in buildings that are built in 70’s, so we decided 

to consider to change them as well. We are changing the exterior walls with win-

dows, adjusting opening size, so it’s a good idea to rethink placement of balconies 

in order to improve the overall look, the function of the building. 
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We have changed 

placement of the balco-

nies, so we divided 

overall amount and 

equally placed them 

around the building, ex-

cept for south part of the 

building balconies of 

which we placed on the 

different wall. That way 

new extra floor got bal-

conies equally every-

where they had to be 

placed. 

Instead of leaving space 

under balconies open and useless, except for keeping motorcycles and bicycles 

there, we decided to create little closed storages there. Now in those little stor-

ages from park side, in case rental space goes to a cafeteria or a bar, they can 

keep terrace tables and other useful stuff in those storages. Motorcycles got cou-

ple of extra parking spots in the parking lot, where they can be stored away from 

the sunlight. 

Buildings esthetics are important and balconies are acting a big role in overall 

picture, so we took balconies a little more seriously and made them so they would 

provide the result we looked for. Balconies have simple but, unique design, they 

are a little bit smaller than previous, oversized ones, but they are more open for 

sunlight and big enough to keep a table and two chairs and to spend time there. 

Sunshades shape was designed for balconies, so it would create a shadow, that 

breaks the flat surface of the wall and in own way will act a role in overall esthetic 

look of the building.  

Balconies are separate structure, they are reinforced with column and have full 

glassing around. Sunshade is acting as a reinforcement for structure of balcony, 

because it’s considered to be made out of composite concrete. Lower part of 

Figure 3.52 New renovated design of the balcony 
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balconies of the glass wall is caged around, providing safety and blocking some 

of the sunlight. 

3.3 New designed Windows and doors 
In this section we are going to discuss and explain the original windows and door 

measurement and after renovation measurement along with change in U-value.  

3.3.1 Before renovation 
Here we presented the measurement and calculation table of window and door 

before renovation of it.  

 
Table 1Windows and doors measurement & U-values 

WINDOW AREA ORIEN-

TATION 

WINDOWS AREAS WINDOWS  

U-VALUES (W/m²K) 

NORTH 5.40 2.74 

EAST 206.64 2.67 

WEST 248.94 2.70 

SOUTH 28.17 5.23 

   

TOTAL/AVERAGE  489.15 2.83 

 
Table 2Type of glazing used & its U-values 

WINDOW AREAS 

ORIENTATION 

SIZES TYPE OF WIN-

DOWS 

U-VALUES 

(W/m²K) 

south MS 12x6 

MS 6x6 

01ud MS glazing 

(1+1)single 

 

Entrance (south) 10x23 92u single glazing 5.84 

Entrance (south) 3x23 92ud single gla-

zing 

5.80 

Entrance (south) 10x23 92ud single gla-

zing 

5.84 

 

 Since the annual heating demand was 107 KWh. As we can see from above 

tables that shows south orientation windows and doors have more U-value 
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(>5.00) that indicate that the problem in energy consumption and heating demand 

increases.  

U-value indicate the rate of heat flow due to conduction, convection and radiation 

through a window as a result of a temperature difference between the inside and 

outside. The higher U-value the more heat is transferred (lost) through the win-

dow in winter.  

 

3.3.2 After the renovation 
For the new renovation of the same building, we changed the exterior windows 

and doors because originally huge amount of heat loses through it. The following 

table include the measurement of windows and doors sizes; quantity; materials 

used; areas and its U-values. 

 

Calculation:  
WINDOWS 

 

 

SIDE SIZE (m) QUANTITY 
West 0.8x1.2 18 
 1.5x1.5 35 
 1x1.3 18 
 1.2x2 3 
 0.8x2 4 
 1.2x1.5 5 
 2.5x2 1 
 1.6x1.9 3 
Total 156.15 m²  
East 1.5x1.5 47 
 1.2x1.5 12 
 1.2x2 2 
 1x1.3 11 
 1.6x1.9 1 
 0.8x2.0 1 
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 0.8x1.5 1 
Total 152.29 m²  
South 1x1.3 6 
 1x0.8 2 
 4.5x0.8 1 
Angled 
wind 

1.389x1.708 1 

Total 15.93 m²  
North 1.5x1.5 5 
 0.8x2 4 
Angled 
wind 

1.389x1.708 2 

Total 22.40 m²  
 

 

 
 

Horizontal windows 

  

SIDE SIZE (m)  QUANTITY 
Top 1.4x2.6 4 

 

 

Doors Exterior 

 

SIDE SIZE (m) QUANTITY 
West 1.5x2.1 18 
 2.1x2.1 3 
 0.9x2.1 1 
East 1.5x2.1 11 
 7x2.4 2 
South 1.5x2.1 7 
 5.5x2.4 1 
North - none 
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Ambient wall 

Side  Area (m) 

West  1093  
East  1093 

South  339  

North  420 

 

 
 

 

 

 

 
 
 
Angled roof section: 
352m2 

395m2 

353m2 

Total area of the outer walls:    1100m2 (Windows are included in total) 

 Figure 1 Outline of windows and doors in 2D section 
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Middle section 
805m2 

25m2 

70m2 

Total area of the outer walls:   900m2 (Windows are included in total) 

Short section 
677m2 

269m2 

Total area of the outer walls:   947m2 (Windows are included in total) 

Total area including windows: 2947 m2 

Total area excluding windows: 2584.39 m2 

Total area excluding windows and doors: 2436.55 m2 
 

 
 
Roof area 
Angle: 242m2 (windows are included in total) 

Middle: 175.78m2 

Terrace: 183.9m2 
 



15 

 

3.3.3 New windows and doors 
For the windows we choose double glazed window with Glass-fiber reinforced 

polyester (GRP) outside and timber inside that has approx. g-value 0.55 and U-

value less than 0.99 W/(m²K). 

Figure 3.3.3 various elevation of the building section along with windows. 
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WHY WE CHOOSE DOUBLE GLAZING? WHAT ARE THE COMPONENTS OF 
DOUBLE GLAZING? 
Double glazing is the glazing process in 

which a window is made with two panes 

of glass with a space between them. The 

space between the glasses is usually 

between 0.63 and 0.75 inches (16 and 

19 mm) wide. In many cases, air is 

trapped between the panes and forms a 

layer of insulation. Before the unit is 

sealed, a drying agent is added to en-

sure that no moisture is present inside 

the finished glass unit. 

The double glazed unit (DGU), which fits 

within a window frame, is comprised of seven components: 

1. A Spacer Bar – a frame that separates the two panels of glass, creating 
a cavity. The spacer bar can be aluminum or warm-edge. 

2. Desiccant – a silicon material used in the spacer bar to dry up moisture 
trapped within the cavity 

3. A primary seal – the main barrier to air or moisture migration into the 
double glazed unit (DGU) 

4. The glass – clear, solar control, Low E, self-cleaning, acoustic, tough-
ened, laminated or a combination 

5. The secondary seal – the main structural adhesive around the outside 
edge of the unit, holding all the elements together 

6. The cavity – the void formed between the component parts 

7. The gas filling the cavity – dehydrated air, argon, krypton or xenon. 

Positioning of specialist glass within a double glazing window 
A double glazing window has four faces. 

Face 1- the outer pane, atmosphere side 

Face 2- the outer pane, cavity side 

Face3- the inner pane, cavity side 

Face 4 – the inner pane, room side 

Figure 2 double glazing with insert gases 

http://www.double-glazing-info.com/Choosing-your-windows/Spacer-bars
http://www.double-glazing-info.com/Choosing-your-windows/Types-of-glass
http://www.double-glazing-info.com/Choosing-your-windows/Types-of-glass
http://www.double-glazing-info.com/Choosing-your-windows/Air-or-Argon-gap
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It is important that specialist types of glass, such as Low E or self-cleaning, be 

positioned on specific faces within the double glazing window when a window 

replacement is made. For example: 

• Self-cleaning glass must always be positioned on the outer pane, with 
the coating on phase 1. 

• Solar control glass should be positioned on face 2 of the double glazing 
window. 

• Low E glass can be used on either the inner or the outer pane - but the 
coating must always be on face 2 or 3 of the unit. 

 

3.4 New designed floors 
On many occasions, floor heating consumes a significant amount energy which 

eventually makes the operating costs to be higher. Therefore, it is imperative to 

install a device or heating systems that is not only cost effective but also comfor-

table and reliable to the occupants. Even though, we used radiators as our prime 

source of indoor temperature, but still there was need to heat all floors just for the 

sake of creating even more warmth and comfort to the users and so we chose to 

district heating as our source, because this was credible solution for saving 

energy costs and in meantime making the indoor environment comfortable for the 

users.  

 

3.4.1 Waterborne underfloor heating 
One of our goals in the project, was to replace the existing heating radiators sys-

tem in the building with waterborne underfloor heating systems. A waterborne 

underfloor heating system consists of pipes with hot water inside circulating the 

pipes that are installed under floor in order to heat it. And so when the heat is 

emitted from the installed pipes then the floor becomes warmer. Also, the pipes 

are laid on the concrete which in many ways leading the heat to be spread 

throughout the entire floor.  Since, the heat is generated at a low temperature and 

distributed over a large area, therefore the system is in many ways cost-effective, 

comfort, pleasurable. Unlike, normal radiators which produce heat through air 

movements, which in turn the heat (hot air) rises towards the ceiling where the 
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hot air is surplus, leaving the cold air flowing on the floor. The waterborne under-

floor heating produces the hot air initially on the floor and then circulates through 

the ceiling. In fact, people can tolerate with the cold air in head height and the hot 

air on the floor.  Therefore, waterborne is deemed to be a profound solution of 

heat distributor that offers a pleasant atmosphere at homes. 
 

3.4.2 Floating floor 30/50/70 
The floating floor 30/50/70 is a low temperature system that uses the hot water 

at low temperature. The system can be connected to all waterborne heating sour-

ces, the floor panel used in floating installations is made of cellular plastic with 

very good compression strength which enables thin floor coverings. The heat 

conducted aluminum plates normally 0.5mm are also used to transfer heat from 

the underfloor heating pipes to the floor coverings. Furthermore, the aluminum 

plate has circle-shaped raised rims which intensifies the contact between the 

plate and floor coverings effectively. 
 

3.4.3 Pre-installing guide considerations 
Normally, parquet or laminate floor coverings can be laid directly on the under-

floor heating panels, and also chipboards have to install on the underfloor heating 

panels before installing vinyl/PVC floor coverings. Since, the ceramic tiles require 

a solid foundation, therefore it is recommended that in dry rooms, we used dual 

crossed layer of plaster, glued together and laid on the cellular plastic panels prior 

to adhesive and tiles. Also, in wet rooms, a layer of screed was laid in order to 

create a floor slope. 

Furthermore, the relative humidity should always be measured before the instal-

lation of floating underfloor heating system, and so it recommended that the rel-

ative humidity should be minimally 85 percent in any part of floor when installing 

vinyl/PVC floor coverings on concrete. 
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Figure 3.4.3 Floating floor 30/50/70 layers 

 

Underlay 

Depending on the floor covering and wear surface, different types of layers have 

to be laid over the pre-grooved cellular plastic panels. Therefore, the layers that 

we chose were as shown on the figure above; 

Tiles and adhesive 

Dual layered cement-based panel (cross-layered and glued together) 

Underfloor heating pipes 

4a Floating floor 30/50 including aluminum plates; and 

Existing floor 
 

Applicable values for Floating floor 30/50/70 

Compression strength, cellular plastic   300kPa 

Density, cellular plastic of approximately 40kg/m2 

Thermal resistance cellular plastic   0,033 W/m2C 
 

3.5 New designed Roof 

3.5.1 Roof covering materials 
By definition, roofing covering material is the outermost layer on the roof´s build-

ing that normally designed to provide a shelter from natural elements. In addition, 

roofing material provides a necessary insulation, vapor barrier, air barrier and 

water drainage, and so roofing material is of primary importance to any building. 
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In our project, we figured that it is important to install roof covering materials so 

that to enhance the energy efficiency 

Basically, there are two roofs in the building and so our job was to find different 

materials as to what roofing material fits in the building. 

 

3.5.2 Pitched roof 
In the building, there was a portion of pitched roof and therefore, some roofing 

materials had to be laid in order to protect roof structure and the insulation as 

well. 
 

 

3.5.3 Bituminous Roof shingles 
By definition, roof shingles are basically a roof covering materials that have indi-

vidual overlapping elements. These elements are normally flat and rectangular in 

shapes and are designed specifically to protect the buildings from the natural 

elements like extreme weather. 

 

Figure 3.5.2 a pitched roof view; source: ArchiCad created by Dmitri 
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Choosing Katepal bitumen roof shingles was ideal solution for pitched roof as it 

ensures the highest quality roofing. Katepal elastomer bitumen roofing consists 

of one or more layers of elastomer bitumen membrane. Normally elastomer bitu-

men sheets are manufactured of styrene-butadiene -styrene (SBS) elastomer 

and bitumen bonded to polyester or glass felt. Meaning that, the sheet has weath-

erproofing material which makes the sheet to withstand stresses than any other 

bitumen based weather proofing materials. 

Some advantages of Katepal bitumen roof shingles: 

 Katepal bitumen roof shingles offer number of advantages such as   

• reliability and durability  

• Ketapal bitumen roof shingles has  a projected lifespan of over 40 years 

and on top of that, throughout its life span no repairs would have been 

needed 

• elasticity and strength;  

• Ketapal bitumen roof shingles retains its elasticity and strength regardless 

of temperature fluctuations, 

• fire safety; 

 Elastomer bitumen shingles has received accreditation from the National Build-

ing Code of Finland and it also meets the European fire requirement class 

BROOF (t2) and it has been approved by the VTT Technical Research Centre of 

Finland. 

Figure 3.5.3 typical bitumen roof shingles 
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3.5.4 Flat roof 
As the title suggests, flat roof is the roof that has pitch of less than 10 degrees. 

Flat roofs can be used for various purposes, especially in the tropical climates. 

However, in this project, flat roof has been used only to improve thermal insulation 

and keeping the roof being unsusceptible from moisture. Because, having and 

allowing moisture on the roof structure would lead in reducing energy efficiency, 

and could also cause corrosion of metal components, mechanical degradation of 

the insulation materials and bond failures between adhered components. These 

effects reduce durability, shorten service life and create both health and safety 

problems. 

 

3.5.5 Flat roof, Elastomeric bitumen 
By definition, Elastomeric membranes are the roofing materials that are used to 

create roof coverings. Normally, the membranes are made up of two layers; a 

bottom membrane and a granule covered top sheet. 

Figure 3.5.4 a flat roof; source: ArchiCad file created by Dmitri 
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Since, the granule makes the covering resistant to impacts, tears and UV radia-

tion, therefore elastomeric membrane results in a lighter coating with greater im-

pact resistance than the other method. Also, the Elastomeric membrane roof cov-

ering is always easy to inspect or repair, this is because there is no layer of gravel 

masking surface. Furthermore the cost of hot- applied elastomeric membrane is 

10% to 15% higher than for other methods of coating, specifically asphalt -and- 

gravel, and also elastomeric bitumen an average life span of 30 to 35 years. 

 

3.6 New designed Mechanical ventilation 
Haka Paavo multi-story apartment building is the talk of the talk and we students 

from Metropolia and Aalto University are working hard to renovate the existing 

building without shifting the customers’ out of the apartment. Thanks to VTT for 

organizing such a renowned competition accessing nZEB (nearly Zero Energy 

Building). Metro group with three building engineers and two architect accessed 

the apartment building to make it nearly zero energy building. From our research, 

we established the mechanical connection with district heating supplies all over 

the apartment. 

 

Previously, the building was supplied with natural ventilation. After our careful 

study with the European building code and energy efficiency, we decided to 

change the natural ventilation with mechanical ventilation. Poor ventilation can 

create various problems with buildup in indoor air pollutants like dust, pollen, mold 

Figure 3.5.5 a typical Flat elastomeric bitumen 
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and household chemicals. Natural ventilation lacks a controlled, mechanical pro-

cess making sure that a building is significantly ventilated. Choosing Mechanical 

ventilation is best idea with regards to our study.  

 

 

  

It can help overcome the disorder that occur from natural ventilation. Mechanical 

ventilation ensures the building owners with greater control of proper ventilation, 

not concluding external factors like weather or many more. 
 

Figure 3.6 the simple algorithmic diagram of air supply 
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3.6.1 Design 
According to Passive House Planning Package (PHPP), the manual prescribed 

with the better solution to use standard design for the heat recovery efficiency 

design. There was no use of Additional vent in our building. Below given is the 

calculation done in PHPP excel sheet.  

 
 

3.6.2 Ventilation Data 
The snap of the ventilation data from the excel sheet of PHPP calculation is 

shown below describing the type of ventilation system used which is balanced 

PH ventilation. Similarly, the tabulated sheet gives the data about the infiltration 

air change rate.  
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Annual heating and heating load for the infiltration 

 

 

3.6.3 Overview 
The ventilation system of the existing building has been changed to Mechanical 

ventilation system from Natural ventilation system. According to the European 

building code, we found it better to use as it has sound effect in the U-value. 

During the calculation, we found the effective heat recovery efficiency to be 91%. 

Passive Hose Planning Package was used for all the energy balance calculation. 
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According to Certified passive house component, the description of heat recovery 

unit is given below: 

Category: Air handling unit with heat recovery 

Manufacturer: Schiedel GmbH & Co. KG, Germany 

Product name: AERA Eqonic Premium 

Specification: Airflow rate < 600 m3/h 

Heat exchanger: Recuperative 

This certificate was awarded based on the product meeting the following main 

criteria 

Heat recovery rate ηHR ≥ 75 % 

Specific electric power Pel, spec ≤ 0.45 Wh/m3 

Leakage < 3 % 

Comfort Supply air temperature ≥ 16.5 ◦C 

At outdoor air temperature −10 ◦C 
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• Air flow range: 94–265 m3 /h 

• Heat recovery rate: 85 % 

• Specific electric power: 0.27 Wh/m3 
 

In Central Europe Passive Houses will only work with highly efficient heat recov-

ery. Heat from the exhaust air is recovered and applied to the supply air by a heat 

exchanger. The air flows are not mixed in the process. State of the art ventilation 

systems may have heat recovery rates of 75% to more than 95%. Of course this 

only works with counter flow heat exchangers and very energy efficient ventilators 

(using so called EC-motors with extraordinarily high efficiency). With this technol-

ogy the recovered heat is 8- to 15-times higher than the electricity needed. 
 

3.7 Annual Heating Comparison 
Most of the heat loss is from windows and ventilation, whereas most of the heat-

ing gain is from heating demand. It shows that more heat is losses through win-

dow it is because we really didn’t go through detail while doing PHPP in window 

and door section due to short of time and no good knowledge regarding on it. 

The calculation of heating demand according to PHPP manual says that: 

Heating demand for the building envelope: Heating loss- heating gain 

From the datasheet, we found the annual heating demand of the building enve-

lope is 34 kWh/(m2a) which is 19 kwh/(m2a) more then the requirement value. 

 
 

 

 
 

 
 

 

  

Exterior wall 
ambient

29%

Roof/ceiling-
ambient

12%
Floor/slab

3%

windows
41%

ventilation
15%

Heat losses

Exterior wall ambient

Roof/ceiling- ambient

Floor/slab

windows

ventilation

Figure 3.7 pie-chart to show annual heat losses. 
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3.7.1 District Heating 
General principle of district heating: 

By definition, district heating is a system that distributes heat-generated in a cen-

tral heating plant to the users usually by using water heating. Normally, district 

heating involves the heating of water, meaning that the district heating plant is 

linked to a central heating system that supplies heat the building with hot water. 

The hot water then circulates between the heat production plant and the cus-

tomer´s buildings in an insulated underground insulated steel pipes. The pipes 

are normally installed together with other infrastructure such as telecommunica-

tion lines and electricity cables which make the district heating pipes to experi-

ence an average heat loss of approximately ten percent. 

Furthermore, consumers use the hot water to provide heating through underfloor 

heating, radiators and to heat tap water. Continuing on, a significant number of 

energy sources can be used to generate district heating, these source may in-

clude waste, biofuel, heat pumps, landfill gas, and natural gas. Propane/butane 

gas, electricity and fuel oil. 

 

Advantages and benefits of district heating system: 

There are number of benefits that can be gained from using district heating sys-

tem, these benefits may include, enabling of efficient transportation and use of 

heat for wide variety of users, district heating allows a broad range of energy  

generation technologies to work together to heat demands, enabling fuel flexibil-

ity, it also helps to manage heat supply efficiently and demand of energy, lowering 

heating demand
73%

Internal heat 
gains
25%

Solar gains
2%

Heat Gains

heating demand

Internal heat gains

Solar gains

Figure 3.7 pie-chart to show Heat gains 
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the costs of energy generation, dramatically increasing fuel efficiency through use 

of CHP, and also it can reduce significantly the labor and maintenance costs. 

 

4 Business Perspective 
 The visualization of the building has been completely changed from the previous 

one. Thanks to architect for the wonderful design, the value of the building is 

significantly increasing. The abstract change in the building that increases the 

building retail value is: 

• Sauna shifted to 7th floor and changed the old space with 

rental space  

• Underground parking with 5-7 more spots for parking 

• Automated Vacuum cleaner garbage system connecting to 

one spot collector 

• Double storey apartment  

• Green space for recreation 

• PV cells on the inclined roof for renewable energy 
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• Graphic concrete façade 

• Playground for different age group of children 

 

Shifting sauna from the basement itself moralized the building value and utilizing 

the same old space by allowing rental space for example: coffee shop, bar, etc. 

Advanced parking system initialized loads up the building value as it will be indoor 

parking with heating supply during winter. Similarly, automated vacuum cleaner 

garbage system has been already all over Sweden and has very positive effect 

in the environment and sustainability. Our plan to use this system will generously 

increase the value. As a result of this the community will be clean and sustaina-

ble. With increasing demand of all these necessity in a building, our innovative 

idea sounds relatively worth it making customers and client have a look at the 

apartment building and give feedback in it. Our workload didn’t meet the require-

ment of heating demand but it has sufficient properties to be sustainable and 

nearly zero energy building. 

 

5 Conclusion 
in this report for the renovation we keep in mind that some people after living 30 

years may be sentimentally attached to some of the interior part, for this reason 

we placed as before as 70’s building at least in the corroder and the stairwell. 

Every new apartment has enough room for turning and can be used by person in 

a wheelchair. There are two double storey apartment for bigger families or those 

who need big space.  

Sauna has shifted to 7th floor and changed the old space with rental space. We 

placed green terrace at the roof that also help to reduce heat losses. Initially 

building was 5 storey building but after renovation it reaches up to 7 storey build-

ing. Al so we placed automated vacuum cleaner garbage system connecting to 

one spot collector. PV cells are attached on the inclined roof for renewable source 

of energy that reduces use of electric current as possible. In other part, around 

the building we also placed play-ground for kids and garden that give nice and 

healthy environment.  
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We placed open space for rental purpose by removing sauna and technical room 

to 7th floor that increases the values and good sources of income. In façade areas, 

we changed exterior concrete to graphite concrete with brown and yellow colours. 

This one is also good materials for reducing heat losses from wall. Old windows 

and doors were replaced in to new and high quality glazing called Glass-fibre 

reinforced polyester (GRP) placed outside and timber inside which has approx.. 

g-value 0.55 and U-value less than 0.99 W/(m²k). Though this report shows there 

is more heat losses though windows which is not correct actually due to some 

technical mistake and out of time we couldn’t re-arranged the measurement in 

PHPP. 

Indeed, this renovated building has good structural and improved quality.  
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Graphic Image of renovated building: 
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