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* FRAMEWORK FOR CONSIDERING PASSIVE COOLING

Landscaping, Building form, Layout and External
Finishings, Solar Control, Thermal Insulation,
Control of Internal Gains

Use of the
thermal capacity of the building.

: Rejection of the excess

heat to an environmental heat sink, (Evaporative,
Convective, Ground)
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Shading can be achieved using
trees and natural vegetation,
neighbouring buildings, and
fixed or mobile shading
elements attached on the
building’s envelope.
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L
tga=H/L
k | I H However, the effect of diffuse and

ground reflected radiation should be
taken into account.
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Internal shading devices
should permit natural
ventilation and transmission of
daylight.
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Modifications of
microclimate around
buildings can help to

improve indoor comfort
conditions and to reduce
cooling loads, while also

. providing protected spaces
for outdoor use.




*An average tree evaporates 1460 kg of
_ water per sunny day which is the
jﬁ"’? - 2" equivalent of 870 MJ cooling capacity,

*Evapotranspiration from one tree can save 1-2.4 MJ of electricity in
AIC per year.

*Latent heat transfer from wet grass can resuit in temperature 6-8 C
cooler than exposed soil and one acre of grass can trasfer more

than 50 GJ per day
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* Under mean conditions of wind speed, dry and wet

bulb temperatures, the energy released by a square
meter of open water surface is close to 200 Joules.



C, = Pressure Coefficient
C,, Is determined by :
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The term describes the
ability of ordinary building materials to
store heat. In general, the heavier the
material the more heat it will store. In

summer the thermal mass soaks up the

excess heat that enters through the
building fabric reducing thus the peak
indoor temperatures.

During the night, the heat is slowly released to passing
cool breezes that are moving through the building.
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The optimum design of thermal mass

should be considered in conjuction

with the heating and cooling

performance of the building.

The occupation schedule of the building ,

the use or not of heating and cooling systems

as well as the control of the climatic devices

are the parameters influencing and determining
the optimum level and placing of the thermal mass.
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Expected Ventilation
Results for several wing wall configurations
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* CEILING FANS
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* NIGHT VENTILATION
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» DEFINITIONS

1. Direct Earth Contact Cooling
2, Buried Pipes.
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* THE GROUND TEMPERATURE
T, =T -A. exp[-z(n/365a)"° cos[2n/365[t-t -z/2( 365/ma)"*]]




GROUND COOLING

* PERFORMANCE OF BURIED PIPES
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* PERFORMANCE OF BURIED PIPES
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* DEFINITIONS

e = (t~t,)/(t,~t,)
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* DIRECT EVAPORATIVE COOLING PROCESSES

When the air stream comes into
direct contact with liquid water ,
the cooling equipment is
characterized as .
Direct Evaporation is
B %  characterized by a displacement

}7 along a
. Thus, the decrease In the
,—_’ ™ dry bulb temperature is
accompanied by an increase In

the molsture content of the air.

R




01 EVAPORATIVE cooLiNG [B.i
T+ DIRECT EVAPORATIVE COOLING , (DEC)

Water 7

Pump with float vatve
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* CLIMATIC APPLICABILITY LIMITS OF EVAPORATIVE
COOLING

I TDIFECT



EVAPORATIVE COOLING Ei’

- INDIRECT EVAPORATIVE COOLING PROCESSES |

When the air is cooled without
$ 2 abab o addition of moisture by passing
—p through a heat exchanger which uses
0. 0. 0 4 0 a secondary stream of air or water ,
S the cooling equipment is

18,08 characterized as . Indirect
Evaporation is characterized by a

displacement along a

. Thus, the

R i dry bulb temperature is decreased

without increase of the moisture
content of the air.
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: INDIRECT EVAPORATIVE COOLING , (IEC)
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