
VENTILATIVE 
COOLING

Ventilative cooling (INIVE-EEIG 2013) can be 
defined as “the use of natural or mechanical 
ventilation strategies to cool indoor spaces. This 
effective use of outside air reduces the energy 
consumption of cooling systems while maintaining 

thermal comfort. The most common technique is the use of 
increased ventilation airflow rates and night ventilation, but 
other strategies may be considered as well.”

TECHNOLOGY 

Façade prototype tested in the 
ACCIONA laboratory in Sevilla, 
and real case implementation in 
Valladolid, Spain

A ventilative cooling strategy involves the whole building 
envelope (as vent and openings can be located both on 
façade and roof) to exploit the buoyancy due to temperature 
difference between shops and central spaces and along the 
atrium height. 

Ventilative cooling can be designed and applied to both 
new and existing buildings and to residential and non-
residential buildings. Obviously, the design of a ventilative 
cooling strategy as retrofit solution is strictly dependent on 
the building shape, the internal distribution of spaces and 
functions and the interaction with outdoor environment, as 
well as climate conditions. CommONEnergy investigated the 
retrofit opportunities to exploit ventilative cooling in shopping 
centres’ common areas (shop galleries and atria) in terms of 
external climate conditions and architectural features.

USE

Despite their higher energy consumption, mechanical 
ventilation and cooling systems are preferred to natural 
ventilation strategies because they are more controllable 
and reliable, since they are not affected by the uncertainty of 
natural forces. 

Therefore, within the design process, the team neither 
focused on opening sizing nor on control strategies definition 
for natural or hybrid ventilative cooling systems. 

So far, shopping centres’ design only includes a small 
proportion of automated windows, sized for smoke 
ventilation only. Depending on the external climate 
conditions, acceptable levels of thermal comfort and indoor 
air quality can be reached by exploiting natural ventilation 
without or with partial use of the mechanical systems, 
leading also to operational and maintenance cost savings.
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HOW IT WORKS 

Focusing on the specific CommONEnergy 
project demo case of Trondheim, Norway

Naturally-ventilated buildings require a specific design service dealing with the 
building shape, internal layout distribution and airflow paths along the building. 
Therefore, natural ventilation design shall ideally be part of the Integrated 
Design Process (IDP) from the early design stages. 

Since shopping centres are generally only partially retrofitted, the building 
shape cannot be modified and the internal layout only be partly modified. 
However, typical architectural archetypes of shopping centres revealed to be 
suitable for the integration of natural ventilation strategies.

Before starting the design, a climate suitability evaluation shall be performed 
considering macro and micro-climate conditions as well as the main constraints 
given by the existing building features and the owner requirements. 

Based on a climate analysis, the most suitable ventilation strategy can be 
assigned by identifying possible airflow paths, the air intake and exhaust 
locations. It is necessary to integrate the natural ventilation in the overall 
building design, especially in relation to area partitioning (shops, common 
areas, areas closed to visitors), air tightness, building geometry, HVAC system 
and envelope porosity. 

Considering that shopping centres’ indoor areas highly interact among each 
other, an airflow multizone-based analysis is needed to evaluate the ventilative 
cooling strategy effectiveness and to assess potential energy savings. 

The building simulation model allows to evaluate energy savings in terms of 
cooling need and number of activation hours of the mechanical ventilation 
system, as well as the interaction with other solutions. In the design phase, 
airflow components can be properly sized to reach the target flow.

A cost-optimization can be performed by comparing the investment cost with 
the predicted energy saving (at this stage, not considering the hard-to-quantify 
but nonetheless important effects such as enhanced customers’ experience 
and higher real-estate value).

A parametrization of the opening area helps defining the most cost-effective 
number of openings.
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Beyond the consistent energy savings and the power-peak 
shaving, natural ventilation improves thermal comfort sensation 
thanks to:

• Enhanced interaction between the building and the outdoor 
environment: recent trend in shopping centre architecture is 
the use of semi-outdoor ventilated galleries as customers are 
looking for a more outdoor experience (BCSC Retail leading 
property 2014);

• Higher adaptation ability of building occupants: research on 
thermal comfort demonstrated that occupants of naturally-
ventilated buildings feel comfortable when indoor temperatures 
closely reflect the outdoor climate (De Dear, Brager et al. 1998). 
Generally building occupants prefer natural airflow to air-
conditioned areas;

• Increased air velocity: thermal comfort ranges during summer 
can be increased thanks to increased air velocity (EN 7730: 
2005).

A higher indoor environment quality offers opportunity for further 
profits from customers (through sales increase, higher dwell 
time, footfall etc.) and workers (through lower retail worker 
absenteeism, staff turnover, etc.) experience.

BENEFITS 

CASE STUDIES

In Mercado del Val, Valladolid, Spain, the ventilative cooling solution developed exploits openings in the 
modular multifunctional façade and in the skylight to promote stack effect ventilation. Simulation results 
showed up to 40% potential energy savings for the mixed-mode ventilation strategy compared to the 
fully-mechanically-ventilated baseline over the total consumption for heating, cooling and ventilation. 

Natural ventilation can also ensure minimum required air change rates to keep an acceptable level 
of indoor air quality. The optimal number of openable windows was suggested by trading-off energy, 
comfort and cost aspects.
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Ventilative cooling should be conceived as 
an integral part of an overall design strategy 
including adequate solar protections, 
intelligent use of thermal mass and 
sometimes support of active cooling which 
can help improve thermal comfort.

Since the ventilative cooling strategy involves 
different building systems (i.e. door and 
window actuators, air-handling unit, cooling 
system), control schemes are implemented 
into the intelligent Building Energy 
Management System (iBEMS, see flyer).
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The project CommONEnergy (2013-2017) focuses on 
transforming shopping centres into energy efficient 
buildings, by developing smart renovation strategies 
and solutions to support their implementation as well 
as assess their environmental and social impact. 

• 3 demo cases, 8 reference buildings & 23 partners 
from across Europe  

• 25 technologies developed and installed in 4 years
• Up to 75% reduction of energy demand, leading to 

costs reduction
• A payback time of maximum 7 years 

COMPATIBILITY WITH 
OTHER TECHNOLOGIES

CONTACT DETAILS

WWW.COMMONENERGYPROJECT.EU

The CommONEnergy project has received funding from the European Union Seventh 
Framework Programme (FP7/2007-2013) under grant agreement n. 608678
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In the CitySyd shopping centre of Trondheim, Norway, it was suitable to apply enhanced stack 
ventilation through the main atrium. The strategy combines the effect of opened sliding doors and 
existing skylight openings to enhance stack ventilation and ventilate/cool the common areas. To 
prevent cold draughts, skylight-window groups are controlled separately and the opening angle of 
the skylight windows is modulated according to the outdoor and indoor temperatures as measured by 
sensors distributed within the common areas. 

The total electricity consumption for the common areas cooling and ventilation over the whole 
reference year is predicted to decrease by 11%. Simulation results also showed that, with the defined 
control strategy, natural ventilation is effective in providing the minimum required air change rates for 
98% of its activation time.


