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1. General 

1.1 Dividing of building  
 

„Punto de Reunion“ is a multi storey building of 3 storey’s high and a ventilated basement. The 
building is devided in different functions for each floor.  

 
- Basement for parking and untilities (ventilation system, heating, water,...),  
- Groundfloor for commercial acitivities: 
 - Bar/lounge 
 - Spa/welness 
 - Office space for spa 
 - First aid/ doctors practice 
 - Polyvalent space 
- First floor for student accomodation 
- 2nd floor for penthouse 

 
Due to this mixed use of the building we seperated the building according to functionality.  
The Groundfloor (1321 m²) was taken as commercial area, the 1st and 2nd floor (1182 m²) are 
seen as accomodation or dwellings. The basement is left out of the calculation since this space 
is naturally ventilated and does not require additional heating or cooling.  
 
If the commercial area occupied less then 20% of the total floor area of the building, this could 
be included in the calculation for the accomodation. But since the commercial area consist of  
  
  1321 / (1321+1182)= 0.52      52% 
 
of the total floor area we had to seperate the building into different area to do the calculations 

accurately (see chapter 2 and 6). 

1.2 General energy concept of the building  
 
Our client’s roots are located in Mexico, so in this building we wanted to recreate an indoor 
climate that could resemble that of Mexico.  
The way we did this is by spliting the building into 2 pieces and opening up the space in 
between towards the south. This way we achieved a maximum amount of solar gain. To 
optimise the use of this solar load and enable to growth of more exotic plants on the property 
we decided to connect the two building masses by a winter garden, acting as a giant 
greenhouse.  
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Further more we wanted to store as much as 
possible of this solar load, so we worked, 
especially on the groundfloor, with heavy 
materials like concrete and rammed earth wall. 
These materials have a high thermal mass, so they 
are exellent in storing heat.  
The higher the building, the lighter the material, 
thus optimising the heat stack upwards.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Solar path on building (21 June) 
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2. Month average calculation 
 

During the outline proposal we finished the design of the house. Once this was done we made 

our first estimation of the energy consumption of the „Punto de reunion“ multi storey 

building; The Month average calculation.  

As we said before,  we had to split the building in 2 area’s to obtain the most accurate 

representation of our building’s energy phrame. The commercial area on the groundflloor and 

the acommodation on the 1st and 2nd floor, doing a month average calculation for each area 

seperately.  

2.1 Month average calculation of commercial area 
When doing the Month average calculation for the commercial area it became clear that our 

main focus should be on the heating of the building. In this area we lost 83.1 kWh/m²/year. 

Especially when compared to our energy los for cooling which is only 0.1 kWh/m²/year. This 

big difference can be explained by the geographical position of our building in the Northern 

part of Denmark.  

 

 

 

 

 

 

Tabel 1: Month average calculation commercial area (Heating and cooling) 
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All together we would have a energy consumption of 83.2 kWh/m²/year which is far above the 

average energy consumption found in low energy buildings (class 2: 51.2 and class 1: 35.8).  

Some of the measurements we took to reduce the heat consumption in the commercial area 
are:  
 
 Passive measurements : 

- Wintergarden  
- Combination of big windows and Thermal mass to store the solar heat (1:6 
ratio) 

  - Heat corridor’s for natural ventilation (also for overheating in summer)  
 

 Active measurements: 
  - Controlable shading (also for overheating in summer)  
  - *Heat pum 
 

 

 

 

 

 

 

Graph 1: Month average calculation commercial area: Energy consumption throughout the year 



D-struct                   Multi storey Building - Punto de Reunión 

Energy Calculations (Be10)       4th Semester 

 
Tabel 2: Characteristics of the building; commercial area 

 

 

 

 

 

Tabel 3: Ventilation commercial area 
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Tabel 4: Internal heat loads commercial area 
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2.1 Month average calculation of accommodation 
 

In the Month average calculation for the accommodation area of the building find the same 

trend as in the commercial area. A high energy consumption for heating of 48.6 kWh/m²/year 

in comparisant to 0.0 kWh/m²/year for cooling. But unlike the commercial area it is not in  this 

amount that it causes a problem in overal energy consumption of the building, since the 

accommodation still performs better then a energy class 2 house (48.6 kWh/m²/year vs 51.3 

kWh/m²/year). 

 

Tabel 5: Month average calculation accommodation (heating and cooling) 

Graph 2: Month average calculation: Energy consumption throughout the year 
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This difference can be brought back to a lower service life, less glasing and a use of lighter 

construction materials. In this calculation the use of less glass and lighter construction 

materials will be benificial for the outcome of the calculation, although this in practive might 

not be the case. 

As we mentionned before, the combination of bigger windows and thermal mass (concrete 

floor/walls, rammed earth walls, soill in wintergarden) will contribute to a better preservation 

of the solar load instead of a loss to the outside. Another point is the orientation of the 

windows and thermal mass towards the wintergarden, wich will lead to an even greater usage 

of solar power for the heat gain.  

 

 

 

 

Tabel 6: Characteristics of the building: accomodation 
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Tabel 7: Ventilation accommodation 

Tabel 8: Internal heat loads accommodation 
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3. Drainage, water and utility shafts 

3.1 Shaft diagram 
 
The shaft diagram gives a good overview of the different utilities that enter the building and 
more specific the different appartments.  
 
It also shows the way the different pipes for the different utiluties must be organised. 

The pipes that supply hot water must be insulated to prevent heat loss by transmission. The 

drainage pipe must be insulated as well, but his time to prevent unneccessary sound polution.  

3.2 Appartment plan (utility plan)  
 

The appartment plan shows the way the different utilities like drainage, supply of hot and cold 

water, circulated hot water, heating pipes (flow and return) and electricity are distributed 

throughout the floor plan.  

It helps to place the different area’s that need to be supplied (like kitchen, bathroom, toilet, ...) 

close together. This way you save on meters of cable, you will have less transmission heat loss 

and you keep the utility plan organised. 
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4. Mechanical ventilation 

4.1 General 
 
Although we tend to use as much as possible natural ventilation to keep the operation cost 
low, this is not possible during the entire year. In the winter we must keep the heat indoors 
and at those moments Mechanical ventilation will be needed to garantee a good indoor 
climate by supplying fresh air and extract pollutants that might build up in the building (odurs, 
CO²,...)  
 

4.2 Ventilation calculation (+duct sizing) 
 
In the ventilation calculation we calculate the air amount 
that needs to be displaced to maintain a healthy indoor air 
climate. This includes the amount of fresh air that needs to 
be supplied as the amount of dirty air that will be 
extracted.  
The surface of the room that needs to be ventilated and 
the height of the room will have a impact on the air 
amount. But also the function of the room has an impact. A 
bathroom will need it’s air more refreshed then a corridor 
for example.  
 
 
 
 
Once we know the air amount we can continue sizing the 
ducts. Depending on the size and the type of duct (main, 
branch, connection) the air velocity inside the duct will 
differ. This amount must be limited to prevent excessive 
noise caused by the air displacement.  

 

Tabel 7: Recommended air velocity in different types of pipes and in diffent types of buildings  

 
 

Tabel 6: Guiding air amounts for each 
room 
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Tabel 8: Ventilation calculation and duct sizing 

4.3 Ventilation section 
 
In the ventilation section we show how the different types are distributed throughout the 
building.  

4.4 Ventilation plan 
 
In the ventilation plan we show which rooms of a building section are supplied with fresh air 
and where the dirty will be extracted.  

 
 

Figuur 2: Section Mechenical ventilation 
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Figuur 4: Mechanical ventilation groundfloor Figuur 3: Mechanical ventilation nd floor 

Figuur 5: Mechanical ventilation apartment 
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5. Natural ventilation 

5.1 General  
 
As main ventilation source we use natural ventilation. To achieve this we applied a system of 
stack ventilation, more specifically Atrium ventilation. 
 

Atrium ventilation uses a central atrium or in our case the winter garden as its heat gain (like a 
greenhouse), to create the upwards airflow needed for stack ventilation.  

An additional benefit of this type of ventilation is that the central atrium can be used for 

plantation which will benefit the air quality and act as moist regulation for the building. That 

sort of a space can also be used as a lounge for the cafeteria and spa.  

Although very beneficial, we must be aware of overheating in this during the summer time. 

Plants can help temper the indoor temperature, but additional measurements are needed in 
the form of: 

 - Additional (temporary) shading 

 - Use of thermal mass (walls, floors and soil) to better regulate the indoor temperature 

- Use of heat corridors (emergency road to the winter garden, pathway through the 
building) 

On the level of the apartments we decided to work in different levels. A lower, mid and higher 

level. On the lower level will have the inflow of fresh air which on its turn will gradually 

separate throughout the apartment and move upwards. On the highest level to exhaust of the 
air will take place.  
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5.2 Natural ventilation winter time 

 
In winter time there is a los of solar gain due to shorter day time. The temperature will be 
much lower as well wich will result in even more energy loss to the surroundings. This loss will 
be mainly compensated by: 
 
 - Loss of shading by vegetation  
 - Greenhouse effect of wintergarden 
 - warming process of thermal mass 
 -* heat pump 
 
 
In winter time the system of natural, stack ventilation is driven by the captation of solar energy 
in the thermal mass present in the building (concrete and rammed earth walls, soil, concrete 
floor) during the day. The wintergarden will act as a green house and warm up the convection 
air wich on it’s turn will benefit the warming process of the thermal mass. Additionally the loss 
of leaves of the vegetation will benifit the penetration of the solar beams into the building.  
 
During the winter the wintergarden will be a mainly closed system to keep the warmth inside.  
 

Figuur 6: Natural ventilation air flow in the building during winter time. 
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Figuur 7: Natural ventilation air flow in the appartment during winter time. 
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5.3 Natural ventilation summer time 

During summer there is a much higher heat gain because of longer daytime, so more exposure 
to sunlight and higher outdoor temperatures. Now it will be our task to cool down the building 
in a way that we maintain a pleasant indoor air quality and prevent overheating. We will 
achieve this by: 
 
 - Opening the heat corridors (Pathways + wintergarden roof) 
 - Slab cooling by night of groundfloor by hollowcore slab  
 - Vegetation 
 - Thermal mass regulation 
 - * additional shading(sunblocking) of wintergarden 
 
At the level of the 
appartements we can 
open the pathways for 
natural ventilation. But 
by doing so we must 
prevent the creating of 
excessive draft.  
 

 

 

 

Figure 8: Natural ventilation air flow in the building during summer time 

Figure 9: Natural ventilation air flow in the appartments during summer time 
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6. Be 10 
 
The Be10 is the final document where all the pevious steps are summarized in one calculation.  
Where the successice calculation was still an estimate of the energy consumption, the Be10 
calculation can give a rather accurate representation.  
As we mentionned before we also have to make a seperation between commercal and student 
accomodation here.  
 

6.1 Commercial area 

 
Tabel 9: Main building properties 

 
Tabel 10: Overview external walls, roofs and floors 
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Tabel 12: overview of glased areas and outer doors 

Tabel 11: Overview of shading by overhang, sun orientation, window opening 



D-struct                   Multi storey Building - Punto de Reunión 

Energy Calculations (Be10)       4th Semester 

 

 

 

Tabel 14: Unheated rooms 

Tabel 13: Ventilation calculation 
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Tabel 16: overview lighting per room 

Tabel 15: Internal heat gain 
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Tabel 18: Additional supply solar cells (incoporated in roof winter garden) 

Tabel 17: Overview energy requirements and key numbers 
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Tabel 19: Overview heating requirements 
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6.2 Student accomodation

 
Tabel 21: overview building properties 

Tabel 20: Overview properties of exterior walls, roofs and floors 
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Tabel 23: Overview properties of glased areas and doors. 

Tabel 22: overview of shading 
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Tabel 24: Summer comfort calculation

 

Tabel 26: summer comfort calculation 

Tabel 25: ventilation calculation 
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Tabel 28:overview internal heat supply 

Tabel 27: Overview lighting 
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Tabel 29: Overview energy requirements/ key numbers 

 

Tabel 30: Overview heating requirements. 

 

 

 

 

 


