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Purpose of the Work: This paper looks closely at the potential for passive cooling by isolating the traditionally monolithic flat roof’s external surface from the structural slab, in a typical Mediterranean Marine country with hot summers and mild winters. 

Approach: This potential is exploited by investigating the effects of natural as opposed to forced ventilation through a raised beehive cross-section of the two slabs. The upper usable slab is isolated by using the prefabricated lightweight ‘igluu’ four-legged stools to entrain air through the space in a bi-directional movement.

In order to assess the thermal performance of the composite slab structure physical monitoring was carried out using multiple thermocouple probes at different locations in order to establish the temperature profile through the buffer space over a given time frame. Concurrently air and surface temperatures were also monitored separately. Two scenarios were set up namely for ingress and egress of heat in summer and winter respectively.

Independently a literature review of case studies reveals the traditional use of such a ventilated roof system albeit using different materials and roof structures, thus the new system’s structural integrity is also investigated.

Scientific Innovation and Relevance: The main areas of scientific innovation include: 

· Acknowledges and identifies a critical thickness of a typical horizontal traditional double slab construction for optimum performance, combining thermal mass with natural/forced ventilation for passive cooling in Malta.. 

· Highlights the importance of site orientation for known solar and wind exposures with respect to their influence on surface and deep temperature profiles with time.

· Realises the significance of construction and detailing methodologies that influence the thermal lag response, particularly for a flat usable roof space, exposed to solar radiation for most of the day.

· Exposes the ‘rule of thumb’ principles of earlier ventilation regimes of our forefathers through such horizontal cavities and monolithic fabric.







