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Simulation using Ecotec 

• 12 different building shapes simulated in 
Ecotect 

– Buildings are composed from 18 elementary cubes 

• 3.5x3.5x3.5 = 771.75 m3  
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  U-value 

Roofs 1.780 

Floors 0.860 

Windows 2.260 

Internal Design Conditions 

Clothing  0.6 clo 

Humidity  60% 

Air speed  0.30 m/s 

Lighting level 300 Lux 
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• Thermostat range 19–24 ◦C, with 15–20 h of 
operation on weekdays and 10–20 h on 
weekends 

• Glazing areas variations: 10%, 20%, 40% floor 
area 
1. uniform: with 25% glazing on each side, 
2. north: 55% - north side, 15% - other sides 
3. east: 55% - east side,15% - other sides  
4. south: 55% - south side, 15% other sides 
5. west: 55% - west side, 15% other sides 

• No gazing areas 
• Four orientations 
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• Samples with glazing areas = 12 building forms 
* 3 glazing area * 5 glazing area distributions * 
4 orientations  = 720 

• Samples without glazing areas = 12 building 
forms * 4 orientations  

 

• Total: 

     12 * 3 * 5 * 4 + 12 * 4 = 768 building samples 
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Data Set Information 

– X1 Relative Compactness  
– X2 Surface Area  
– X3 Wall Area  
– X4 Roof Area  
– X5 Overall Height  
– X6 Orientation  
– X7 Glazing Area  
– X8 Glazing Area Distribution  
– Y1 Heating Load  
– Y2 Cooling Load 
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Prediction algorithm explained 

1. Choose training and learning from Data Set 

– Learning group = 90%  Data Set 

– Training group = 10% Data Set 

2. Define Fitness Function  

3. Run genetic algorithm 

4. Collect Results 
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Define Fitness Function 
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W1∗X1 + W2∗X2 + … + Wn∗Xn = Y′ 

fitnessFun = (Y′ − Y)2  

fitnessFun = { (W1∗X1 + W2∗X2 + … + Wn∗Xn) − Y }2 

fitnessFun ≫  0 

actual 

predicted 



Software Engineering and Information 
Processing Laboratory (SEIP Lab) 

11/28/2014 11 

fitnessFcn -> 
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Run genetic algorithm 

 

Matlab -> ga() & gamultiobj() 

NSGA-II algorithm 
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Gamultiobj() 
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Y1 

MAE [2.141 2.228] 

MSE [9.653 10.994] 

MRE [9.322 10.001] 

 

Y2 

MAE [2.207 2.344] 

MSE [10.346 11.927] 

MRE [9.001 10.421] 
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Conclusion 

• Using genetic algorithm we can estimate 

– HL with 2.2 points deviation 

– CL with  2.3 points deviation 

• We explore the statistical relationship 
between eight input variables and the two 
output variables 

– Glazing area has most impact on HL and CL 
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