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Passive Downdraught Evaporative Cooling???

“Evaporative cooling relies on the principle tha
evaporation of water in an air stream leads to a

reduction in the temperature of the air”

Benefits

v'Cooling potential :
Temperature reduction of up to 80% (DBT-WBT):

Tr=Tpg - 0.8(Tpg — Typ).

v'Reduction in energy use and Co2 emissions
Conventional
Cooling

PDEC

Limitations

v'Water availability
v'Sand storms
v'Control/Operation and maintenance

'3 PDEC Feasibility /Applicability
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Parameter Required Actual v ! X

1. | Dry bulb temperature High DBT + Low RH Exists between v

and Relative humidity. April-October
2. | Tower cross-sectional At least 5% 2.15% X

area as a percentage of (rough estimate)

floor areal.
3. | Tower position. Accessible to areas Not optimal X

to be cooled

4. | Inletsand outlets for air | Provisionshould be Available A

movement. made (Subject to required

sizingand
positioning)
1. The Architecturs & Engineering of Downdraught cooling. A design sourcebook. P.57
Methodology
Title Description (Cumulative)
CASE 1 Base case
CASE 2 Base case with natural ventilation
CASE 3 Cooling load reduction via roof shading
CASE 4 Cooling load reduction via envelope enhancement
CASE 5 PDEC system (Existing)
i ---------------- l

CASE 6 PDEC system (Modified)
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Site & Microclimate analy51s (Inferences and design implications) Py . Yole

Annual temperature and RH profile
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nghtlng Analysis: Ecotect + Radiance
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: The lighting analysis was carried out under both overcast and sunny sky conditions, with an analysis grid located

800mm above the finished floor level. The results revealed that the lounge space is the only space on the ground
floor level that met the requirements for daylighting under an overcast sky condition, with a daylight factor of 3.3%
and a uniformity ratio of 0.45.

: However, the analysis under a sunny sky condition revealed that the required lighting levels (measured in lux)in all

the spaces except the kitchen were adequate. This was addressed by glazing a portion of the kitchen door.
Based on the premise that the prevailing sky condition in Riyadh is the sunny sky, the spaces have been adjudged to
meet the requirements for lighting. i

llluminance leve nder different sky conditions: Overcast [

Sunny:
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Thermal Analysis: Building modifications
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Results & Conclusion B Ningham

Fig.2: Annual temperature profile showing results achieved by the PDEC system (Living room).
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Looking Ahead...

e Post Occupancy Survey
e Energy efficient equipment

e Scope for renewable energy technologies

THANK YOU!!!



