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Investigating potentials of self-cooling cavity wall system in
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Background (cont.) Cavity Wall Systems

¢ Aging infrastructure (water, energy;,

transportation, ...) m | S bt
* Budget/debt issues ($16.8 trillion, — o
$56,000/capita) o -
* Population growth (440 million by 2050 :;ﬁ
projected, from 300 million in 2007) ”‘”‘: _
¢ Large building inventory -
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Related Studies

1. Ventilated facades - added wall layer outside the existing facade
(Altan et al 2008)

2. Solar chimney, which utilize solar-irradiance induced ventilation to
improve indoor ventilation (Sakonidou et al. 2008; Zamora &
Kaiser 2009)

3. \Ventilated cavity wall (Ciampi et al. 2003; Griffith 2006) and
ventilated roofs or attics (Susanti et al. 2008, Wang et al. 2012).

All these studies more or less confirmed the effects of natural
ventilation of building envelopes on energy savings.

However, little comprehensive parametric study of ventilated wall
solutions was found on the existing cavity-wall inventory.

Objectives

1. To understand the potential of reducing heat
induction through walls using buoyance-
driven ventilation in wall cavities

2. To provide scientific guidance for new energy
efficient building design and energy retrofit
of existing buildings

Approach
¢ Major part of the study was conducted
through numerical simulations with literature
validations.

Preliminary Results
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Expected Outcomes

¢ Detailed design and retrofitting guidance of
SCCW based the simulation results and the
developed optimization model.

e Based on our preliminary results, immediate
and significant savings in peak-time cooling-
energy consumption are expected,
considering the large inventory of existing
low-performance buildings in the US.
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5 5 0.02906 15.36 47.44
75 5 0.03689 24.67 42.80
10 5 0.04334 34.88 39.06
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