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H1 H2 H3 Al A2 A3 Latitude 30°N
3 0 0 9 0 4
Layout
GtD 515 X |Orientation north and south (long axis east—wes|
IS 0—4 Compact courtyard planning
Spacing
11-12 Open spacing for breeze penetration
2-10 X ]As above, but protection from hot and cold wind
0-1 Compact layout of estates
Air movement
3-12 X R_ooms single banked, permanent provision for
1-2 0-5 air movement
6—12 Rooms double banked, temporary provision for
2-12 air movement
9 0-1 No air movement requirement
Openings
0-1 0 Large openings, 40-80%
11-12 01 Very small openings, 10-20%
Any other conditions X |Medium openings, 20-40%
Walls
0-2 Light walls, short time-lag
3-12 X |Heavy external and internal walls
Roofs
0-5 Light, insulatted roofs
6-12 X |Heavy roofs, over 8h time-lag
Outdoor sleeping
[ | | | [2-12] | ISpace for outdoor sleeping required |
H - -
I [ ] 3-12 ] I ] | |F’rotection from heavy rain necessary I
Size of opening
01 0 Large openings, 40-80%
> 1-12 Medium openings, 25-40%
6-10 X ISmall openings, 15-25%
1112 0-3 Very small openings, 10-20%
4-12 Medium openings, 25—-40%
Position of openings
3-12 X In_ north ant_:i south walls at body height on
1-2 0-5 windward side
) 515 Lol As above, openings also in internal walls
Protection of openings
02 Exclude direct sunlight
2-12 Provide protection from rain
Walls and floors
0-2 Light, low thermal capacity
3-12 X |Heavy, over 8h time-lag
Roofs
10-12 0-2 Light, reflective surface, cavity
= %‘_‘52 Light, well insulated
6-12 X |Heavy, over 8h time-lag
External features
1-12 Space for outdoor sleeping
1=12 Adequate rainwater drainage
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Table 01: Air temperature (C°)
Jan | Feb | Mar | Apr | May | Jun | Jul ‘ Aug | Sep | Oct ‘ Mov | Dec
Maonthly mean MAX 221 25.51 28.2 34.4 41.6 43.1 46.1 46.5 39.3 37.2 28.4 23.7
Monthly mean MIN 171 4.17 3.34 5.39 17.7 199 242 239 184 113 8.65 1.64
Monthly mean range 2039 | 21.34 | 24.36 | 25.01 | 23.9 | 232 | 219 | 226 | 209 | 250 [ 19.75 | 22.06
Highest 46.5 Annual Mean Temperature 24.07
Lowest 1.64 Annual Mean Range 44.86
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Table 02: Humidity, Rain and wind Hygrométrique
Relative Humidity (%) GH

Jan | Feb | Mar | Apr | May ‘ Jun ‘ Jul ‘ Aug ‘ Sep ‘ Oct ‘ Nov | Dec

Monthly mean MAX 715 603 542 523 5.7 43.3 40.9 38.2 512 54.1 66.8 702 <=30% 1
Menthly mean MIN 04 2782 20.6 327 15.4 111 9.72 3.3 29.4 27.4 38.1 417 -

Monthly mean average 55.05 | 44.06 | 474 | 425 | 30.55 | 27.2 | 2531 | 23.75 | 40.3 | 40.75 | 52.45 | 58.95
Humidity Group (GH) s |2 [ 2 T 2 [ 2 T 1 [ x [ 1 [ 2 | 2 [ = | 3 30-50% 2
Rainfall (mm) 50-70% 3

19 0 5.39 6.34 1.06 0.62 0.07 0.01 17.4 0.87 2.16 3.02
>=70% 4
| Annual Rainfall ‘ 40.84 ‘
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Table 03: Diagnosis

Jan ‘ Feb | Mar ‘ Apr | May ‘ Jun | Jul ‘ Aug | Sep | Oct | MNov | Dec
Humidity Group
z [ 2 [ 2 ] 2 [ 2 [ + [+ ] 1 ] =2 | 2 [ = [ =

Temperatures (C°)

Day Comfort limits

Maonthly mean MAX 22.1 25.51 28.2 34.4 41.6 43.1 46.1 46.5 39.3 37.2 28.4 23.7
Day comfort max 29 31 31 31 31 34 34 34 31 31 29 29
Day comfort min 23 25 25 25 25 26 26 26 25 25 23 23

Might Comfort limits

Menthly mean MIN 1.71 4.17 3.84 9.39 17.7 19.9 24.2 23.9 18.4 11.3 8.65 1.64
Day comfort max 23 24 24 24 24 25 25 25 24 24 23 23
Day comfort min 17 17 17 17 17 17 17 17 17 17 17 17

Thermal Stress
Day COLD / / HOT HOT HOT HOT HOT HOT HOT / /
Might COLD COLD COLD COLD / / / / / CaLD COLD COLD

ol leeé)dj#

bl 1 aadl
TAM >= 20 TAM <= 20 => 15 TAM <= 15
GH Jour Nuit Jour Nuit Jour Nuit

1 34-26 25-17 32-23 23-14 30-21 21-12

2 31-25 24 -17 30-22 22-14 | 27-20| 20-12

3 29-—23 23-17 28 -21 21-14 | 26-19 19-12

4 27-22 21-17 25-20 20-14 24 - 18 18-12
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Table 04: Indicators

Jan | Feb ‘ Mar ‘ Apr ‘ May | Jun | Jul | Aug | Sep | Oct | Nov Dec
Humid Indicators
H1: Air movement essential 0 0 0 0 0 0 0 0 0 0
H2: Air movement desirable 0 0 0 0 0 0 0 0 0 0
H3: Rain protection 0 0 0 0 0 0 0 0 0 0
Arid Indicators
Al: Thermal storage 1 1 1 1 1 1 1 1 1 1
A2: Outdoor sleeping 0 0 0 1 1 1 1 1 0 0
A3: Cold-season problems 1 0 0 0 0 0 0 0 0 0
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Plan de Masse

0-10

batiments orientés suivant un axe longitudinal est-ouest afin
de diminuer I'exposition au soleil

11 ou

12 W Plan compacts avec cours intérieure

tobal) o aclill e

3

espacements entre batiments
11 ou . "y .
12 Grands espacements pour favoriser la pénétration du vent
comme ci-dessus mais avec protection contre vent
2-10 -
chaud/froid
Ooul W " plans compacts "
telogd) dSia @
Sryra s slsgdl Ohea 1 dmagil
Circulation d'air
3-12 batiments a simple orientation, dispositions permettant une
0-5 circulation d'air permanente
lou2 2-12 6-12 Bitiments a double orientations permettant une circulation
d'air intermittente
0 Ooul Circulation d'air inutile

relaial) say) @

aadl daluse (e 20% I10 e Winlise lan Bysn culaid :duagil)

Dimensions des ouvertures

0 Grandes 40-80 % des fagades nord et sud
Ooul
1-12
55 Moyenne 25-40 % de la surface des murs
6-10 Petites 15-25 % de la surface des murs
11 ou 0-3 sommess—) || Trés petites 10-20 % de la surface des murs
12 4-12 Moyenne 25-40 % de la surface des murs
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Position des ouvertures
3-12 Ouvertures dans les murs nord et sud, 4 hauteur d'homme du
0-5 coté exposé au vent
lou2 2-12
6-12 comme ci-dessus, mais aussi des ouvertures dans les murs
0 ODoul intérieurs
reladidl) Al @
shaall aa dlaallydgs @ duagil)
protection des ouvertures
0-2 exclure le rayonnement direct
0-12 w assurer la protection contre la pluie
iohaadl e
Clele 8 o S8 L ghall Aoy yud ae AL el Jlge 1duagll)
0-2 matériaux léger, avec capacité thermique faible
matériaux lourd, avec un décalage de température de plus de
3.17 E———
8 heures
(L) e
Clele 8 o S L ghall Ay it ae AL oLy Jlge 1duagll)
Toitures
0-2 matériaux léger, avec une surface réflective, (corps creux)
10-12
3-12
matériaux léger, avec une bonne isolation
0-9 0-5
_— matériaux lourd, avec un décalage de température de plus de
| | I 8 heures
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Js¢d JSI(( Tmin 5 Hmax) 5 (Tmax ; Hmin) ¢ oiall Joaall haa Sla o8 gy Liad sghad Jgl =

JAadd)

Jsaall laa Jaud & ) d8lad) 8 giies Cage ) lal culdilaa) oo Lalial) cilidasdl) aila

jan fev mar avr mai jun jul aut sep oct nov déc
Tmax 221 2551 2813 3444 s1g|  43.12 46.09 46.53 2924 272 28.42 2358
Hmin 40.4 27.82 4056 327 15.4 111 9.72 9.3 234 274 381 477
Tmin 171 4.17 384 9.39 17.67 19.94 242 23.85 18.42 11.27 865 164
Hmax 7LE £0.2 542 523 457 423 408 8.2 512 541 66.2 70.2

Liall 5 (5 gl 4 gda 158,51 ) il 2 117 6B J s
Gaaldl dae ) (e ¢l
S(Tmin 5 Hmin) ¢ JS (7 J<5) AUad) aila Ao Gty Bl Cua 13000 sgladl) -
s IS daiiee dadad o Juaaiil cpalaail) ol o Jaslls jed U (- max ; Hmax)
cabida Goby lgia JS
paalall 4hall Jolall shlie (pe dalide shalic adadi dasfive dadad JS o) Jaadls Cua
IG: Gains internes
DH: Déshumidification
AC: Conditionnement d’air
H: Chauffage
C: Confort
I: Forte inertie
INV: Trés forte inertie & ventilation nocturne
V: Ventilation
EC: Refroidissement par évaporation
H1: Chauffage solaire passif

H2: Chauffage solaire Actif ou conventionnel
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DH 0
AC X | X 2
H 0
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INV X x| x| x X x
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EC X X | x 3
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H2| X | X | X X
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IG: Gains interne
| : Forte inertie
INV : Tres forte inertie & ventilation nocturne
V : Ventilation
H1 : Chauffage solaire passif

H2 : Chauffage solaire Actif ou Conventionnel
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Résumeé:

The subject of our research is about thermal for individual accommodation within a dry
desert climate.

Our gool is to find solutions that achieve thermal comfort in desert dwelling and a
proportionate housing design with the desert architected floor in terms of planned and shape,
but also takes into consideration the subjective of the biomedical architecture that aims to
achieve thermal comfort.

In order to achieve these goals, we have collected information related to comfort, thermal
comfort, and dry desert climate. then we got to identify dwelling, housing, individual housing
particular addressing their species and forms.

In another stage, we have been searching for the optimal means that will contribute to the
process of heat design. then, we made climate analyses of the Ouad Souf through the schemes
of Mahony and Giovony and the extraction of solution and recommendations.

Finally, the wtimate project is designed based on recommendation extracted from Mahoney
and Giovony schemes.

Keywords:

Thermal comfort -Social individual housing- dry desert climat- Bioclimatic architecture-
living- Thermal design- Tableaux Mahoney- plan Giovony

92



