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CUMULATIVE FREQUENCY DISTRIBUTION OF CCP

Climatic Cooling Potential for Maritime Climate
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e Can estimate climate
potential

« Take into account building
characteristics and loads

« Suggest potential relevant
strategies

* EStI mate necessary alr mVVC mode [0]: ventilative cooling not required

flow rates = VC mode [1]: potential comfort hrs by direct ventilative cooling with minimum airflow rates
= VC mode [2]: potential comfort hrs by direct ventilative cooling with increased airflow rates
VC mode [3]: potential comfort hrs with evaporative cooling
= VC mode [4]: residual discomfort hrs
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Cooling Requirement Reduction and overheating hours
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LIMITATIONS C

« Climate
« Peak summer conditions and periods with high humidity reduce the applicability
« Temperature increase due to climate change might reduce potential
« Urban location
« Might reduce the cooling potential (heat island)
» Reduced driving forces for natural systems (higher temperature and lower wind speed).
» Elevated noise and pollutions levels might also be present
* Other
* High energy use for air transport limit the potential for use of mechanical systems
 Building design, fire regulations, security are issues that might decrease the potential use

of natural systems
(r‘ Department of Civil Engineering
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VENTILATIVE COOLING STRATEGIES
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mVC mode [0]: ventilative cooling not required
VC mode [1]: potential comfort hrs by direct ventilative cooling with minimum airflow rates
mVC mode [2]: potential comfort hrs by direct ventilative cooling with increased airflow rates
VC mode [3]: potential comfort hrs with evaporative cooling

mV/C mode [4]: residual discomfort hrs
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DESIGN CONSIDERATIONS

Conceptual Design Phase

4
=
<

Detailed Design Phase Basic Design Phase

Design Evaluation

Look for when searching for solutions

Initial of Design
basis for design and of tamat values Basis
Target
Building Initial Design: Location | Values
building layout, envelope and cost for each
I design
stage
Fulullyshldy‘vcmmd use of S
’ mmm |mg':;nn e Gril
compliance with target values sanng
Ventilative
Decision on meappuuum ventilative
cooling and, if o, on conceptual VC design
Initial Room Thermal Comfort Design: n
Load calculation, simple design of VC #
system, space heating, cooling and
ventilation
Initial VC System Design: Load calcula- 2
tion, passive and natural cooling 5
air flow enhancing solutions, HVAC
integration, supplementary mech. cooling
Final Room Thermal Comfort Design: o
Update load calculation, update VC system i
design as well as space heating, cooling
and ventilation.
3 Final VC System Design: Update load ”
= | calculation, selection and sizing of system ey
& | technologies and components, control
£ | strategy
2
B
&
2 [ Design Detailed si ion of || 7
8 thermal comfort and energy use ]
v
VC and HVAC System Commissioning: ?
Check if installed components and systems
delivers according to design values
Room Thermal Comfort Comissioning: 7o
Check if actual room thermal envi
complies with target values
Use -, -and | ?

Period

Possibility to use outdoor air without filtering

Possibility to use direct airflow from/to outside without a noise problem, a
control problem, a burglary, insect and/or rain problem

Use exposed thermal mass in the building structure

Use heat recovery in cold climates and in buildings with relatively low heat loads
Use a large height difference between ventilation intake and exhaust to
maximize stack effect and vertical temperature differences

Use overflow between rooms either for supply- or extract side of ventilation
Minimize need for ducting of ventilation air

Minimize airflow rate by air distribution design that can provide low supply air
temperatures with risk of draught

Avoid when searching for solutions

Direct solar exposure of occupants

Solar heating of intake air

Negative effects from wind on buoyancy driven air flow

Building design with little thermal mass exposed inintake air flow paths and
in rooms

Noise transfer from outside and from other rooms of building
Inefficient room air distribution
Air flow paths which do not allow easyinspection and cleaning
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Ventilative cooling Syste leed for supplementary cooling?
Outdoor environment

Cold (> 10°C from comfort zone)
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Temperate (2-10°C from comfort zone)

Hotand dry (-2°C .... +2°C from comfort zone)

Hot and humid

Dense urban area with low wind speeds (low natural driving force)

Dense urban area with high night temperatures (heat island)

High pollution levelin the area

Noisy surroundings
Building heatload level

Low heat Cold (> 10°C from comfort zone) (heat recovery

loads <20 needed)

W/m?2 du_ring Temperate (2-10°C from comfort zone)

occupation Hot and dry (-2°C .... +2°C from comfort zone)
Hot and humid

Mediumheat | Cold (> 10°C from comfort zone) (heat recovery

loads20-30 | needed)

W/m? during | Temperate (2-10°C from comfort zone)

occupation Hot and dry (-2°C ... +2°C from comfort zone)
Hot and humid

High heat Cold (> 10°C from comfort zone) (heat recovery

loads > 30 needed)

W/m? during | Temperate (2-10°C from comfort zone)

occuation Hot and dry (-2°C .... +2°C from comfort zone)
Hot and humid

Thermal comfort:

High requirements for 95% of occupancy hours

Normal requirements for 95% of occupancy hours

Normal requirements for 80% of occupancy hours

Requirements adaptive to outdoor conditions

Low level of exposed building thermal mass

Moderate level of exposed building thermal mass

High level of exposed building thermal mass

High space- and use-flexibility
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Communities Programme
the international plotform for ventilative cooling
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INFORMATION ON VENTICOOL X 62

Home About Partners Publications Events Contact ontact

Dear visitor,

Recent updates
Welcome to this combir

Ventilative Cool

e AIVC 2019 Conference: Call
for Abstracts & Topical
Sessions
IEA EBC Annex 62 releases
its final report on ventilative

S & Topical Sessions cooling

SAVE THE DATE for the 40th

e 2 AIVC & 6th ticool
We are pleased to anno VC 2019 Conference “From Energy crisis to sustainable bt
conference 15-16 October

indoor climate — 40 years is now accepting abstracts & proposals for topical sessions. 2019, Ghent, Belgium

The Conference will be heid during 15-16 October, 2019 at ‘Het Pand’, the congress centre of AIVC 2018 Conference
Ghent University in Ghent, Belgium. Programme available!

Energy Efficiency and Indoor
Climate in Buildings is out!
Edition of September 2018
venticool publishes new report
on ventilative cooling!

AIVC 2019 Co

The conference programme will include well-prepared and structured sessions focused on
the conference topics, invited speakers, long and short oral presentations arising from the call, as
well as 90 seconds industry presentations.

Register now for the AIVC
This year, there are 2 new features: 2018 conference —
Programme Overview now
e 2 separate calls for abstracts & papers depending on whether the authors are interested in the available
peer review of their papers.
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