
PASSIVE COOLING TECHNIQUES

here, find out the passive cooling techniques. â€¢All passive cooling strategies rely on daily changes in temperature and
relative humidity.

Also, the total air change rate must be high enough to remove the internal heat gains from the space at night.
Air movement and ventilation Design to maximise beneficial cooling breezes by providing multiple flow paths
and minimising potential barriers; single depth rooms are ideal in warmer climates. Acclimatisation is a
significant factor in achieving thermal comfort. Avoid west windows. AGPS, Canberra. Coastal breezes are
usually from an onshore direction south-east and east to north-east in most east coast areas, and south-west in
most west coast areas, e. The number of operating hours required to achieve thermal comfort can be
substantially reduced or eliminated by careful design of new homes, as well as alterations and additions to
existing homes. In bedrooms, locate the fan close to the centre of the bed. Typically, building zones in the
upper levels are warmer than the lower zones due to stratification. All Australian climates currently require
some degree of passive cooling; with climate change this is expected to increase. Locate bedrooms for
sleeping comfort. Alternatively, use airlocks to minimise hot air infiltration or install an automatic switching
device such as a reed switch or other micro switch to the doors leading to the air conditioned room that allows
operation only when the door is closed. Integration of these variables in climate appropriate proportions is a
complex task. Prefer plans with moderate building depth â€” two rooms is ideal. There are two types of
radiative cooling strategies that utilize the roof surface: direct and indirect: [9] Direct radiant cooling - In a
building designed to optimize direct radiation cooling, the building roof acts as a heat sink to absorb the daily
internal loads. Passively shaded areas around earth-coupled slabs keep surface ground temperatures lower
during the day and allow night-time cooling. Temperate climates call for good orientation, passive shading
and cross-ventilation. Design unobstructed cross-ventilation paths. They like the climate and know how to live
comfortably within its extremes by adopting appropriate living patterns to maximise the outdoor lifestyle
opportunities it offers. Source: Breezepower Whole of house fans should be positioned centrally, e. To execute
night flushing, the building envelope typically stays closed during the day, causing excess heat gains to be
stored in the building's thermal mass. This principle applies both to the opaque walls and roof and transparent
surfaces windows of the envelope. To sum it upâ€”passive thermal management is a cost-effective and
energy-efficient solution that relies on heat sinks, heat spreaders, heat pipes or thermal interface materials TIM
to maintain optimal operating temperatures. Prelgauskas, E. Low sun angles through east and west-facing
windows increase heat gain, while north-facing windows south in tropics transmit less heat in summer because
the higher angles of incidence reflect more radiation. Use shaded internal courtyards with evaporative cooling
features in single storey homes. Pay careful attention to up and down insulation values and choose
appropriately for purpose and location. Consider installing a louvre window above doors to let breezes pass
through the building while maintaining privacy and security. Bureau of Meteorology BOM. To draw the
breeze through, use larger openings on the leeward low pressure or downwind side of the house and smaller
openings on the breeze or windward high pressure or upwind side. Radiate heat transfer with the night sky will
remove heat from the building roof, thus cooling the building structure. Cool and cold climates where heating
dominates Zones 7 and 8 Zone 7 requires careful consideration of cooling needs because climate change
modelling indicates that it is likely to be impacted by climate change more than most other zones. Convection
produces air movement capable of cooling a building but usually has insufficient air speed to cool people.
Position windows vertically and horizonally to direct airflow to the area where occupants spend most time e.
This is advantageous in these cyclone prone regions since cyclones and cool breezes commonly come from an
onshore direction see Orientation. An object will cool by radiation if the net flow is outward, which is the case
during the night. In climates requiring cooling only, consider placing similar panels above head height in
internal walls to allow cross-ventilation to move the hottest air. When insulated walls surround an air
conditioned space, a vapour barrier should be installed between the warm humid air and the insulation material
to prevent the insulation being saturated by condensation.


