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Project task in BOM175 

Introduction  

The design team should develop technical design options for a commercial building with 

mixed use, with spaces for commercial and office premises. The clients require a well-

functioning, safe and efficiently maintained building, which fulfils the requirements for grade 

‘silver’, at least, according to the certification system Miljöbyggnad (MB). The focus of the 

task is on the functional zoning, holistic design and performance of the building envelope and 

hygrothermal performance of the whole building. 

 

Building lot. Located in Gothenburg, in the business and retail area Sisjön. It is of 

rectangular shape and surrounded by traffic on all sides. The key infrastructure includes 

electricity, water, sewage, district heating and internet connection. The building lot is large 

enough to accommodate both the building and parking lot. 

 

Design drawings. Architectural proposals of the building layouts and floor plans for the 

ground and first floor can be found in Canvas. The proposed layouts should be carefully 

revised and, if necessary, re-arranged to answer in the best way to the project requirements. 
 

Specifications  

Commercial part of the building comprises a public area – the supermarket, and private areas 

with spaces for 

• general storage, 

• cold storage for chilled (+3 oC) and deep-frozen goods (-25 oC), 

• working areas for cutting and packing of meat, 

• technical room, 

• staffrooms (for dining, changing, refreshing, for 10-20 persons), 

• goods entrance, 

• and transport corridors. 

 

The public areas should be entirely located on the ground floor and the required free height is 

8 m. The supermarket may be treated as one thermal zone. 

 

Office part is on two floors, where the ground floor is shared between a bank and real-estate 

business, and the first floor has offices for administration, education and management. The 

ground floor is fragmented into a reception, cell-offices, a landscape office, a seminar room, 

staffrooms including changing-rooms and showers, a dining-room and a technical room. 

The floor plans give settings for future extensions. A small vault and a computer server room 

are placed on the first floor. Computer security, protection against burglary, water damages 

and fire protection are given high priority. The construction height of the ground floor is 

3.2 m and 2.9 m of the first floor. 
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Design targets in Miljöbyggnad  

Miljöbyggnad (MB) [miljö = environmental, byggnad = building] is a Swedish building 

certification system, developed and adapted to the needs of the construction industry and 

property managers. Design, development and distribution of MB is facilitated by the Swedish 

Green Building Council (SGBC), whose ambition is to provide a scientifically based, yet easy 

to use, certification system. MB is regularly updated, and the latest version is 3.1. 

A building is certified by the means of ‘Indicators’, which are either quantitative performance 

criteria or project documentation, and grouped in the following fields 

• Energy 

• Indoor environment 

• Materials 

Each Indicator can be graded as BRONZE, SILVER and GOLD. Bronze indicates that the 

building complies with the basic legal demands in the Swedish building regulations (BBR), 

and gold that the building has the most advanced performances and qualities. Individual 

grades are weighted within each field, and then to the final grade for the building. The grading 

is facilitated by the MB grading tool and validated 3 years after commissioning. 

 

 
MB 3.1 grading tool. 
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Specific targets for each indicator as well as calculation methodologies are described in the 

MB manual. This is a rather comprehensive document, which exists only in Swedish. For this 

course, a summary of the specific design targets and some explanations are prepared in the 

document ‘Short explanation of MB 3.1 Indicators (in English)’, provided on Canvas. 
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Specific design targets and documentation for each Indicator. The shaded fields are not 

regarded in the course, i.e. Indicators 5, 6, 12 – 15. 
 

Besides the grading tool, MB provides Excel-based tools for Indicators 1 and 4. All tools are 

in Swedish and protected from changes to assure the quality of grading. All tools can be found 

in Canvas, as well as their provisional translation ‘Translations of MB 3.1 Tools (Grading 

tool, Indicators 1 and 4). 

 

         

MB Excel-based tools for Indicators 1 and 4, translated to English. 
 

MB Indicators of interest for this course  

Building certification is a comprehensive work, which only can be done by licensed 

evaluators. Therefore, the aim of the project task is not to learn MB but to use it as a rationale 

and design framework that sets boundaries to our design tasks. 

In this course, the design teams should cover nine out of the fifteen Indicators: 1, 2, 3, 4 

(optional) 7, 8, 9, 10 and 11. Indicator 4 ‘Fraction of renewables’ is optional because it 

includes characteristics of the energy supply network of Sweden that have not been covered in 

earlier courses. The team members may try to assign a grade to this Indicator by using ‘MB 

3.1 Tool for Renewables (Indicator 4)’. Otherwise, the grade for this and the remaining six 

indicators are to be presented as the project ambitions. 

Note that you are supposed to use advanced simulation tools when studying the building 

performance – more details in the course memo. 
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Deliverables  

The design teams should document their research, design and assessment in a technical report. 

The mandatory items in the report are sections 1-6, as listed below1. The winning concept for 

the building will be presented to the clients on October 22. An example of a completed and 

well-executed report can be found in Canvas. Note that this report is only an example. 
 

1.0 Design program 

 1.1 Environmental goals 

   Thermal comfort ambitions 

   Daylight ambitions per zone 

 1.2 Functionality 

   Access 

   Safety 

   Maintenance 

    
2.0 Building design 

 2.1 Structural system 

 2.2 Building envelope 

   Walls 

   Roof 

   Floor 

   Windows 

 2.3 Air tightness 

 …   
3.0 Energy performance of the building 

 3.1 Building energy model used for simulations 

 3.2 Reference building and office 

 3.3 Bought energy 

 3.4 Heating power demand 

 3.5 Solar heat load 

    
4.0 Indoor environment in the office part 

 4.1 Thermal climate winter 

 4.2 Thermal climate summer 

 4.3 Daylight analysis 

    
5.0 Fire safety design 

   Fire compartments 

   Evacuation routes 

    
6.0 Moisture performance of the building envelope 

 6.1 Reference design, critical locations 

 6.2 MGI for the reference design 

 6.3 MGI, probabilistic assessment 

    
 

 

1 See the project management tool – ‘Weekly work plans - template HT20’ 
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Some details on the deliverables  

1.0 Design program. Environmental goals, both individual and total Miljöbyggnad grade 

based on Miljöbyggnad tools should be presented in the design program which should be 

based on a qualitative analysis of the layout and description on different functional zonings. 

2.0 Building design. Conceptual drawings and descriptions of the parts of the building 

envelope should be presented. Detailed sections, relevant connections, materials and U-values 

of the different relevant parts of the building envelope. Show how the rainwater management 

from the roof works, i.e. position of gutters and down pipes. For air tightness, hand 

calculations of the air leakage n50 value and rate at working conditions should be presented. 

The n50 value should be assumed, as well as the working pressure difference, see ‘Air 

infiltration and natural ventilation 2018.pdf ’ on Canvas. The air leakage at normal operation 

should be used in the energy simulations. 

3.0 Energy performance of the building. Describe the model capability. Draw a concept 

diagram, or similar, showing physical flows between components in the model. Calculate the 

annual energy demands for the basic and normal operation, split in heating, cooling, fans, 

lighting, tap water, elevator and other items of interest. You should also show the variability 

of the results for normal operation by considering at least three alternative designs; e.g. a) if 

no heat exchanger is applied, b) if the thermal inertia is reduced (see ‘Thermal inertia of 

buildings 2018.pdf ’ on Canvas), c) if no solar shading is used, d) reduced/increased U-values, 

etc. All results should be summarized in bar charts. 

The power demand should be calculated for the basic and normal operation, split in heating 

and cooling. You should also show the variability of the results by considering at least three 

alternative designs, e.g. a) if no heat exchanger is applied, b) if the thermal inertia is reduced 

(see ‘Thermal inertia of buildings 2018.pdf ’ on Canvas), c) if no solar shading is used, d) 

reduced/increased U-values, etc. All results should be summarized in bar charts. 

The solar heat load should be calculated for a representative/critical room (office) and for at 

least three alternative designs, e.g. a) different transmittance of the glazing, b) solar shading, 

c) orientation of the window/office. 

4.0 Indoor environment in the office part. The predicted percentage dissatisfied (PPD) 

should be calculated for a representative/critical office room, normally at 1 m from the middle 

of the largest window, between 0.6 and 1.7 from the floor. The thermal comfort should be 

calculated in winter at DVUT and in summer for a critical summer day. The daylight factor 

(DF) should be calculated in the critical rooms, preferably on both floors. 

5.0 Fire safety design. Define the occupancy class, fire compartments by qualitative analysis, 

and evacuation routes by calculations based on regulations and lecture on fire safety design. 

6.0 Moisture performance of the building envelope. Identify critical locations for reference 

design by qualitative analysis. Present the results on drawings and descriptions. Each group 

member selects a critical detail for the quantitative analysis. Calculate the mould growth 

index (MGI) for the critical detail at the critical locations. Presents the results in graph of T, 

RH and MGI. Perform a ‘probabilistic assessment’ of the MGI for other working conditions 

or alternative designs, e.g. a) without vapour barrier, b) other Sd-value, c) without solar 

radiation, d) with a water leakage, etc. At least three different solutions should be regarded. 
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Miljöbyggnad and other certification systems  

Certification issues that are covered by Miljöbyggnad in comparison to BREEAM, LEED and 

Green building are summarized below2. The issue ‘Moisture prevention’ has been recently 

tightened and today it is rather advanced in comparison to other certification methods. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 Therese Malm WSP, 2012. 
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