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Introduction

= Decreasing heating and increasing cooling demand in
buildings in Europe
= High internal loads (office buildings)
= High solar gains (extensively glazed facades)
= |ncreased comfort expectations
= Climate warming
= Night-time ventilation
= Cooling the building structure overnight
= Heat sink during occupancy period
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Method

= Degree hours method to
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Practical significance of CCP

Assumptions:
= Sufficient thermal capacity of building mass
= Closed loop: Qcharge = Qrelease

Example: [77 Mo _Tej

= Effective air change rate: Ry =6h" Ty —Te

= Air properties: p=1.2kg/m%;c, =1000J/(kgK )
= Occupancy time: toee =8N

= Room height: H=2.5m
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CCP In different time Intervals

Stochastic weather patterns
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Results — Mean CCP in July

Gradient from North to South

Very high potential of
120 — 180 K h in Northern
Europe (incl. British Isles)

High cooling potential

(60 — 140 K h) in Central,
Eastern and parts of Southern
Europe

Low cooling potential in
Southern Europe:
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Results — monthly mean and CDF
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Outlook — impact of climate change

= Expectation of a significant
Increase in temperatures within
service life of presently
constructed buildings

= Need for a detailed analysis of
the potential for night cooling in
future climate

= PRUDENCE project provides
climate projections for 2071-2100

= Forcing scenarios
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Conclusions

Quantification of the potential for cooling by night-time ventilation in
different climatic zones of Europe

= Very significant potential in Northern Europe (sufficient for most
applications)

= High potential in Central, Eastern and parts of Southern Europe
(risk of thermal discomfort on a few days per year)

= |nsufficient potential in Southern Europe (still useful for hybrid systems)

= Degree hours method useful for quantification of cooling potential in
first design phase of a building

= Need for detailed analysis of transient thermal behaviour (building
energy simulation) and air flow patterns (CFD)

= Improvement of simulation models for air exchange and cooling effect
in building energy simulation codes
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Climatic data

= ANETZ: Measured hourly temperature data for Switzerland since 1981

= Meteonorm: Semi synthetic climatic data based on worldwide 7400
stations (hourly data generated from monthly mean values)

= Selection of 259 stations at densely populated locations in Europe
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CCP In different time intervals |l
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