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Process description

• Create an optimized model integrated with BIM

• Utilization of combination tools to obtain an optimized 
model integrated with BIM

• The assessment levels will be comprised of the 
following three stages:-

• BIM model (IFC/ ArchiCAD + integrated Eco designer +simple BIM)

• Energy model (IDA-ICE)

• Optimization software (Multi objective building optimization 
(MOBO))



Building Information Modeling (BIM)

Source: http://www.airport-int.com/article/



Industry Foundation Classes

• IFC provides an environment of 

interoperability among IFC-compliant software 

applications in the architecture, engineering, applications in the architecture, engineering, 

construction and facilities management 

(AEC/FM) industry (Bazjanac) 



how does.ifc file look like?



Eco designer output

(integrated with ArchiCAD) 



Mapping .ifc to IDA



• Errors!

ArchiCAD Model IDA Model



Connection between

IDA ICE and MOBO

Run_ida.bat and Batch_file

Figure by EQUA: Erkki karjalainen
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Case description

• Office room 3x3 (part of an office building)

• Window

• Door

• Intermediate slab as floor and ceiling

• Climate IDA: Kalmar, sweden• Climate IDA: Kalmar, sweden

• MOBO: Minimize energy: a bi-objective problem (f1-cooling 

energy, f2-heating energy) 

• optimization problem to find the optimum dimensions of the 

window (dx, dy) 



Effect of the window area on the total 

energy = heating + cooling
Optimized cases for the two

objective functions



Effect of the window area on the total 

energy = heating + cooling

Same total energy demand, 

different window size options –

design loop takes optimization

results back to architect (BIM), 

Large window 2.87 m2:

Cooling: 127.4 kWh

Heating: 1012 kWh 

(more solar gain, less

heating requirement)

Small window 0.62 m2:

Cooling: 50 kWh (less cooling)

Heating: 1091 kWh

results back to architect (BIM), 

or other objectives (e.g. 

window cost, lighting) & factors

(outside views, aesthetics)



Results from MOBO 

Cooling energy vrs Heating energy

Optimization 

problem: Find 

optimum dx &dy

Objective function: 

F1- >Cooling F1- >Cooling 

F2-> heating 

(annual demand)

Algorithm: NSGA II

Population Size: 10

Mutation: 0.2

Crossover: 0.85



Results from MOBO 

Cooling energy vrs Heating energy

Optimization 

problem: Find 

optimum dx &dy

Objective function: 

F1- >Cooling 

Small window: less cooling, but

more heating (do not have benefit

of solar heating in winter)

F1- >Cooling 

F2-> heating 

Algorithm: NSGA II

Population Size: 10

Generation: 8

Mutation: 0.2

Crossover: 0.85

Large window: more cooling, 

but less heating (heat gain from

solar in summer)



MOBO → Design

• Simple case – but it allows us to see

the potential of optimization results

(IDA + MOBO) influencing architectural

design (BIM –ArchiCAD)design (BIM –ArchiCAD)

• Case can be further enhanced by

introducing multi-objective

optimization (e.g. cost, natural

ventilation)
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