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Case study: Mercado del Val, Valladolid Objective 

The CommONEnergy EU FP7 project will re-

conceptualise shopping malls through deep 

retrofitting utilising a comprehensive systemic 

approach involving innovative technologies and 

solution sets as well as methods and tools to 

support their implementation.  

This work focuses on the methods and tools 

applied within the project to assess the 

ventilative cooling potential and to define an 

efficient ventilative cooling strategy.  
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open factor = 0.2 20.68 +21% 1897 

open factor = 0.4 10.10 -41% 2858 

open factor = 0.8 7.69 -55% 3617 

baseline 17.04 - 5136 

CommONEnergy partners 

and the local design team 

defined a modular glazed 

façade that aims at 

integrating thermal, 

daylighting and ventilation 

functions, being responsive 

when internal and external 

loads change.  

Figure 1 - 2: Interior and exterior building view of  Mercado Del Val before the retrofit intervention 

 

Duration: October 2013 – September 2017 (48 months)  

Partners: 

Figure 3: Building cross section with proposed strategy schema Figure 4: Control strategy workflow at each simulation time-step (15 min) 

Table 1: Cooling need and number of operation hours of the mechanical ventilation system 

predicted by the baseline model and the models with ventilative cooling strategy 

Figure 5: Percentage of occupied hours during which EN 15251:2008 requirements on thermal 

comfort are met by the baseline model and the models with ventilative cooling strategy 

Simulations predictions (Table 1 and Figure 5) showed that:  

• 41% of cooling need reduction can be obtained using an opening factor of 0.4 

and 55% using an opening factor of 0.8. Windows with an opening factor of 

0.2 cannot assure the minimum air change rates requirements and therefore 

simulation results show an increase in cooling need by 21% compared to the 

baseline model where air change rates are assured at a constant rate by 

mechanical ventilation. 

• In the baseline case, where fresh air is provided at the minimum air change 

rates required by the standard, adaptive thermal comfort requirements are 

met for 85% of the occupied hours. The discomfort is in this case mainly due 

to too hot temperatures. 

• By a window opening factor of 0.8, the ventilative cooling strategy would on 

average allow us to reduce at almost zero the discomfort hours due to too 

hot temperature in the common areas, even though the number of discomfort 

hours increase because of too cold temperatures. 

• By a window opening factor of 0.2, the number of hours within comfort 

ranges is 86% compared to the 85% of the baseline case, even though the 

number of discomfort hours is mainly due to too hot temperatures. While an 

opening factor of 0.2 would cause less than 63% of operation hours of the 

mechanical ventilation system compared to the baseline.  
 

Future developments: 

• Refinement and optimization of the control strategy; 

• Integration within the modular façade concept and its replicability on similar 

buildings; 

• CFD analysis to evaluate possible local discomfort situations. 

Methods: 

1) Climate suitability and 

design constraints analysis 

2) Basic design of ventilation 

strategy and controls 

3) Energy savings assessment 

by coupled thermal and 

airflow simulations 

4) Support design decisions 

providing quantitative 

building performance 

evaluations 
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