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Background and Motivation 

According to the European Energy Performance of Buildings Directive (EPBD 

2010/31/EU), all EU-Member states are obliged to continuously (at least every 

5 years) apply analysis on cost-optimal levels of minimum energy performance 

requirements towards nearly/Net Zero Energy Buildings (nZEBs).  

(BPIE) 
Design variables  
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Simulation-Based Optimization (Traditional )  

Source: Hamdy M., Hasan A. (2013). A Holistic Simulation-Based Optimization Approach for Dimentioning Cost Optimal 

and nearly-Zero-Energy Buildings. 1st IBPSA-Egypt Conference, Building Simulation Cairo 2013. 23rd- 24th June 2013. 

The usual structure of simulation-based optimization 

in building performance studies (Nguyen, Reiter, and 

Rigo 2014) . 

SOLUTION-SPACE 

Candidate solutions 
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A Question 

The cost-optimal solution 

depends on éé. ?? 
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The Cost-Optimal Solution Depends onéé.? 

1- The possible design/operation options (Solution-Space) 

 

 

Source: Hasan, Ala; Palonen, M.; Hamdy, M. (2014). Simulation-based optimization for energy and buildings. World Renewable Energy 

Congress XIII, WREC 2014, 3 - 8 August 2014, London, United Kingdom. World Renewable Energy Network WREN (2014), 7 p. 

http://webextra.vtt.fi/vtt_show_record.jsp?target=julk&form=sdefe&search=72855
http://webextra.vtt.fi/vtt_show_record.jsp?target=julk&form=sdefe&search=72855
http://webextra.vtt.fi/vtt_show_record.jsp?target=julk&form=sdefe&search=72855
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The Cost-Optimal Solution Depends onéé.? 

2- technical assumptions as well as financial and climate scenario (e.g., lifespan, 

interest rate, decline rate of technology price, etc.,) 

Interest rate = 0% Interest rate = 5% 
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The Cost-Optimal Solution Depends onéé.? 

The cost-optimal 
solution is function of :  

1- Solutions 
Space 

2- assumptions/ 
scenario 

The complexity of finding robust cost-
optimal solution increases as long as  : 

the solution-space expands 
because of the new 
technologies 

the scenarios increase 
seeking for robust cost-
optimal solution    

Optimization-based 

Sensitivity Analysis 

Optimization-based  

Sensitivity Analysis 

Senario 1 Senario 2 Senario 3 

Optimal desicion 

(e.g., cost optimal 

investment cost) 

Inflation rate : 2% 0% 5% 
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Traditional Simulation-Based Optimization 

Time consuming 

Can not guarantee 

close-to optimal 

solution for all the 

studied senarios 

Senario 1 Senario 3 

Optimal desicion 

(e.g., cost optimal 

investment cost) 

Inflation rate : 2% 0% 5% 

Optimization results 

Optimization results (close-to-optimum) 

Senario 2 

Optimization-based Sensitivity Analysis  
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A Multi-aid Optimization Scheme (MAOS) 
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A Multi-aid Optimization Scheme (MAOS) 

 
Hamdy M., Sirén K. (2015). A Multi -Aid Optimization Scheme for Large-scale Investigation of Cost-optimality and Energy 

Performance of Buildings. Journal of Building Performance Simulation. ISSN: 1940-1493 (Print) 1940-1507 (Online)  
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The Multi-tool Calculation Engine (Grouping) 

 


