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Research question

In such cities, common parameters include hot climates, population increase
and urbanization. So what characterizes these built environments?

A — Mid rise buildings
B — Housing / residential typology*
C — Construction materials are mainly cementitious

Consequently: in these built environments, what are the opportunities to
integrate passive low energy architectural strategies?

*For example, in Cairo alone, 66% of buildings are in the residential sector, i.e. about 9.7 million buildings. (Ref
Egypt GBC, BUILD ME Project — Phase Il)



Typology of mid-rise apartment buildings
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Characteristics of the typologies

Vertical circulation and service core

6 floors to 15 floors

Reinforced concrete structure (columns, beams, shear walls, slabs)

Balconies (terraces, loggias)

More than one apartment per floor



Opportunities

e \ertical circulation and
service core




* 6-15 floors




* Reinforced concrete
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* Balconies (terraces



* Plan configurations

2 apartments per floor 3 apartments per floor 4 apartments per floor

. Apartment
. Core / vertical circulation
. Balcony




Different sectional configurations: building heights and street widths
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Different sectional configurations: building heights and street widths
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Methodology
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Mid-rise Residential
Project parameters

Strategies Wind Light Sun
Cooling Cooling Ground - Natural || Solar Shading / |
with cross  with stack cooling / light/ access protection
ventilation ventilation heat protect from solar
exchange from glare exposure
Lower levels . . ‘

Upper Ievels'

East / West is the main view orientation

North / South is the main view orientation

Window Wall Ratio in public spaces

Window Wall Ratio in private spaces

Balconies / terraces / loggias

Rooms facing the prevailing winds

Rooms not facing the prevailing winds

Underground levels

. Primary

Secondary
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Wind flow_Procedure for
Procedure for Daytime cooling
1= Find the design wind speed at the site (V1,,
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4 Stack ventilation
42— Assuming the folowing:
e

SWL 7. 250




g RS T

L
P 1-1 4 w -4 ] Wind flow_Procedure for an approximate quantification
i " Procedure for Daytime cooling Reference
L Ll - 1 - Find the design wind speed at the site (V1.
[ P i
[T L v T 7 T 5 = E
1a: The average monthly wind speed at the airport is provided by Climate Consultant, e.g. Beirut:
LOCATION: Beirut Hariri Intl AP, BA, LEN
- e - WEATHER DATA SUMMARY Latitude/Longitude: 33821 North, 35 488° East, Time Zone from Greenwich 2
L Data Source: ISD-TMYx 401000 WMO Station Number, Elevation 26 m
L
MONTHLY MEANS JAN FEB MAR APR MaY Jun JuL AUG SEP ocr Nov DEC
Wind Speed (v enti) s : 2 2 2 2 : : 2 i B
. & [ Ay xn--drmstrre-
1b: Calculate the wind speed at the ‘ R
desired building height and terrain Woous w & contentfvind/miller Avindpowersé?
Lh i L i 58 Oweb/en/tour Awres/calculat.him
(roughness class): 3 [ i [aw
. YR R E T
i . . . 56 [3v (1w  [iw
e Identify the height of the opening I A R )
FE T Er N FrR
{window or wind catcher or sn  [an [w  |am
- T
both?)within the building S Taw e aw
Ll | o
© Copyright 1997-2003 Danish Wind Industry jation s on
Updated 18 May 2003 265 241|205 |15
https/Awww. windpower. org/en/tour Avres/caleulat htm 2 Tat6 Tige 11
The above values (at 10 meters height) can be checked on the following graph:
Terrain Factor — for heights up to 10 SWL. p. 290
meters, or, three floors
£ 23
< s
H e 3
$¢ : g
B s
: A .
(B ]
s & + 3
N T
X0 i X
3 S
= =
8%z oa 66 0B 10 Tz
Ratic of Local Wind Speed to
Airport Wind Gpeed at 1om
_ Wind Speed Variation with Height 4 Terraine |
4 - Stack ventilation
4a — Assuming the following:
- There are multiple inlet openings
- Indoor temperature is 1.7 °C higher than the temperature outside
The flow rate is 2.4 m?%/s
Read the area of the stack section from the following graph: SWL. p. 230
For a mid-rise o Height of percent of
Fe : s thactack the plan
building (with the m ;ma"'(%]
assumption 3 3 9
¥ above), the i Z 2
different & 12 3
i 15 4
' percentages of < 18 1
the stack section 3 z ;
are presented as i 2 3
follows: ol 3
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Indoor spaces
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Outdoor spaces
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Core / vertical circulation
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Indoor spaces Outdoor spaces Core / vertical circulation
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Conclusion

 The mid-rise housing typology presents numerous opportunities allowing
the integration of climate responsive passive cooling strategies.

 The commonly used construction materials can be used to increase the
efficiency of the strategies.

 The flow chart presents a process to integrate the appropriate passive
cooling strategies.



Next steps

Fine tune the strategies and create more reliable early design stage
assessment methods for the strategies

Study different strategies

Address different building typologies (office, commercial, academic...)

Study potential benefits of having underground levels.
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