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In the name of Allah, the Beneficent, 
the Merciful.

80. And Allah hath given you in your 
houses an abode, and hath given you 
(also), of the hides of cattle, houses2 
which ye find light (to carry) on the day of 
migration and on the day of pitching 
camp; and of their wool and their fur and 
their hair, caparison and comfort for a 
while.

81. And Allah hath given you, of that 
which He hath created, shelter from the sun; 
and hath given you places of refuge in the 
mountains, and hath given you coats to 
ward off the heat from you, and coats (of 
armour) to save you from your own 
foolhardiness. Thus doth He perfect His 
favour unto you, in order that ye may 
surrender (unto Him).
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I introduction

Urban growth in Saudi Arabia is 
extremely rapid. As with many of the 
country's expanding cities, Riyadh's 
great growth means the eventual loss of 
the traditional urban pattern and the 
indigenous house with its traditional 
values. Unfortunately, the feeling of 
the beautiful, quiet, shady alleyways 
has almost disappeared; imported grid 
patterns and wide streets represent out
side planning principles which do not 
apply to the climate and culture of 
Saudi Arabia.

Conventional house systems have 
been largely neglected. Instead, exotic 
designs and planning are manifested in 
contemporary houses which are inadequate

for the local conditions and physical, 
social, and economic needs and values of 
the society. Yet, indigenous systems of 
housing are more related to the users' 
needs and finances. The inhabitants also 
have more control of the design of the 
traditional house. Not least, the indi
genous house is more environmentally 
efficient.

At the time when Western archi
tects have begun to realize some of the 
damaging social costs of high-rise 
apartment living, as well as the poten
tialities of the indigenous housing sys
tems of the Third World, people in the 
developing countries ignore the

1



traditional housing and seek Western 
designs and systems of building and 
construction.

Today, with the rapid change in 
Riyadh, the social needs of the popula
tion has changed too. Modern life and 
its accommodations have become a neces
sity for the people, and the housing 
has changed to meet these needs.

In this study, I intend to 
examine the indigenous house design in 
Saudi Arabia, how it relates to the 
environment, and what the effects of 
the physical environment and social 
life are on the indigenous house design. 
Furthermore, I will analyze the con
temporary modern house design in rela
tion to the previous factors. Finally, 
integration of both types will be
2

developed, and adopting and modifying 
some of the favorable qualities of each. 
This will be presented in a design of a 
passive solar house complex which will be 
adaptable and optimum for the Saudi cli
mate. With the passive solar house, I 
will illustrate how this type of housing 
will be best suited for the environment of 
Saudi Arabia and the social life of its 
people.



11. Geographical Characteristics Of Riyadh

A ) Location and Importance

Riyadh, the capital of Saudi 
Arabia, is located on the east bank of the 
Wadi Hanifah, in the Najd district of the 
central-eastern portion of the Arabian 
peninsula. The Wadi Hanifah runs in a 
north-east to south-east direction.

The city is situated on latitude 
24°421 (equator) and longitude 46°44" 
(Greenwich). It is the largest city in 
the kingdom and the center of all govern
mental agencies and activities, and has 
a population of about one million.

In recent years the population 
growth has been most significant. People 
are moving into the city from the villages 
to seek employment and to attend the 
schools. A great number of foreigners

have come to the capital to work. Con
sequently, there is a great need for 
additional housing and the expansion of 
business. All of this has promoted 
large construction projects. With in
dustries moving in from other countries 
an improved and sound economic situation 
is evident.

Ar-Riyadh means gardens, and the 
name results from the fact that the town 
was originally built around palm gardens 
of the Wadi Hanifa. In spite of this, 
it is a pure desert city. The unique 
character of the city is not created by 
the modern districts but rather by the 
older sections. These traditional areas 
are characterized by houses and palaces

3
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made out of mud and situated in quiet, 
shady alleys.

These houses are decorated with a 
row of dog-toothed triangles slightly 
below the roof line. They are also usu
ally adorned with lines of small stepped 
pyramids, known as crowsteps. The origin 
of these decorative styles goes back cen
turies. Both forms of decoration are 
known from ancient Assyria. "The crow- 
step style reached its peak in the Nab
ataean rock-cut tombs of Petra and Medain 
Salih, and has remained popular in the 
central and southwest Arabia ever since."

The four main architectural 
styles in Saudi Arabia are characteristic 
of the four districts? i.e., eastern Nadj 
central Hijaz, southern Hijaz and Asir, 
and the Arabian gulf coast.



B) CImate

Throughout the central region of 
the peninsula, the climate tends to be 
uniform. The climate is continental, dry 
and hot, rather than tropical. From 
November to April the weather is pleasant, 
and for the remaining six months the low 
relative humidity makes high temperatures 
bearable.

Temperature: In Riyadh the temp
erature ranges from a high of 45°C in June 
or August to a minimum of below 0°C in 
December or January. The lowest tempera
ture recorded in Riyadh is -7°C. Wide 
daily fluctuation is appreciable and 
nights are cool year round.

The air temperature is affected 
by factors such as sky clearness, solar 
radiation, and solar duration. The de
crease of air temperature is caused by

nightly absence of solar radiation and 
long waive earth radiation to the ambi
ent air temperature. In the past when 
Riyadh was a small city the ambient air 
temperature was lower than at present. 
Because of heat coming from cars, air- 
conditioning units, pollutants, and tar
red roads, more heat is being released, 
and the swift reduction of heat at night 
is slowed down.

Riyadh itself has a very dry 
climate. Consequently, no special meas
ures against the heat are required other 
than protection from direct exposure to 
the sun.

Riyadh is located at 24°461 
north and so at summer solstice, June 21, 
the sun's rays will be almost perpendic
ular to horizontal. From March 21 to

7



September 21 is the most intensive time 
of solar radiation. After mid-April 
the sky is clear; however, in July and 
August infrequent sandstorms occur.

Rainfall: Rainfall is slight.
April is the month of maximum rainfall 
while the dry period is from June to 
October. Rainfall varies from year to 
year with a current tendency towards 
dryness. Only 69 mm of rain fell on 
Riyadh in 1973.

Relative Humidity: The rel
ative humidity is very low, approx
imately 25% during the hot period be
tween June and August and 50% during 
the cold season. Higher water con
sumption and newly planted areas have 
resulted in more evaporation, which has
increased the relative humidity, and thus 
8

creating a new micrclimate for Riyadh.
Winds: The wind velocity at its

maximum is 50 knots. The wind patterns 
are predictable except for April when 
they fluctuate. From December to May the 
wind blows predominately from the south 
and southeast. In June the direction
reverses, and for the following six months 
the wind blows with decreasing strength 
from the north or northeast.

A study was made using climatic 
data for Riyadh in 1977 to evaluate the 
suitability of outdoor living in that area. 
"An analysis of hour-by-hour occurrences of 
outdoor ambient air temperature, relative 
humidity, solar radiation, and air velocity 
has been undertaken in this assessment, 
using the bioclimatic chart by Olgyay.
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I I I .  Riyadh Traditional Urban Patterns

The solid mass of adjacent court
yard houses and the very narrow shaded 
alleyways shape the traditional urban 
patterns of Riyadh. The compact layout 
is the result of the physical, social, 
economical, and political factors.

The environment has been affected 
by physical forces such as the climate 
and the weather. Sandstorms, intense 
solar heat, solar radiation, and winds 
all play a part in the formation of the 
city patterns. Because the houses are 
adjacent, the walls exposed to the sun 
have been reduced, offering the houses 
greater protection from the intense heat.

Social life also has affected the 
structure of the city. The principles of

Traditional urban pattern in Riyadh



social life are influenced from the Islamic
religion which exhorts keeping the nuclear 
family intact. Practicing Islam means that 
people must congregate in the mosque and 
this facilitates a compact urban pattern. 
The mosque is always centered in a cluster 
of houses and serves as the focal point of 
the inhabitants' activities. Tradition
ally, mosques are used as schools for 
teaching and as a social gathering place.

Privacy is manifested within the 
house (male and female segregation) and 
within the city with public, semi-public, 
semi-private, and private space. The open 
spaces within the solid urban mass pattern 
are well organized to insure an order pro
gressing from public open spaces, such as 
in front of the mosque, to private access 
leading to houses and courtyards.

14

Mosque in the center of the typical 
traditional neighborhood



"The dead-end street layout of
old Oriental towns had already given 
substance to the idea that the protec
tion of privacy in the house and the 
tendency to shield the intimacy of the 
family had been a characteristic of 
urban life in the Ancient Orient."^

The economical impact on the 
urban pattern can be seen in the concen 
tration of buildings in a small area.
In the past agriculture was the main 
source of income for the people; there
fore, inhabitants left large areas for 
cultivation and left little space for 
buildings.

Finally, political conflicts 
led to a certain overall form of the 
city. To insure the security and 

safety of the city a high, solid wall

_____£_____x____ II!_____*?•

Traditional neighborhood pattern

15



Aerial view - transitional pattern 
in Riyadh

Source: Al-Hathloul, Al-Hussayen,
Shuaibi, Urban Land 
Utilization, p. 22.
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Axonometric view l/lOOO

with towers, gates, and a citadel was 
built around the city to prevent invasion 
and the threat of human hostility. This 
limited diffusion of the city and led to 
a very dense population within the city 
walls. The functional relationship 
between the city walls, citadel and gates 
affects their physical location within 
the urban complex--which all resulted in 
the formation of an urban pattern. It is 
obvious that the protection element of 
the city--the walls, the fort, the gates—  

have to be naturally combined for the 
purpose of safety. These elements led to 
a certain layout of the urban pattern of 
the city. Yet, because of the tremendous 
growth, the city has been found to extend 
beyond the walls and form a new urban 
pattern.

17
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The traditional city of Riyadh 
has most of the Middle Eastern Muslim
cities' features: markets, quarters,
irregular streets, and mosques. The core 
of the tradition city is the great Jami' 
mosque, which also remains the heart of 
the urban complex. Close to the Jami' 
mosque are the qaysariyyahat (covered mar
ket) and suqs (markets).

One impact of the concentration 
of buildings is to reduce distances for 
pedestrian movement inside the city.
Also, the width of the roads in these 
neighborhoods do not exceed the heights 
of the houses, which makes them shady all 
day long.

The main road width is 6-12 meters, 
and the secondary roads are 2-6 meters

wide. The height of the houses average 8-10 
meters. The roads are always fully shaded, 
and this encourages pedestrian movement in 
the unbearable, intense summer sun. It 
also provides an interesting townscape.

"When one thinks of 'colorful' 
streets and street life. Oriental towns 
come to mind before any other. Asians 
and Africans have a natural talent for 
making streets attractive. In countries 
where shade counts among the inalienable 
rights of man and beast; where architec
ture, horticulture, and apparel conspire 
to make the warm season a pleasure rather 
than an ordeal, covered streets are as old 
as the hills. They existed in the Aegean 
cultures and in ancient Egypt. They sweet
ened the life of the Hittites, a people

19



about whom practically nothing was known 
a few generations ago. And although East
ern countries have fallen on bad days, 
the vitality of their cities remain undi 
minished.

The contrast between the discom
fort of our 'modern' streets and the 
comfort of so-called primitive streets 
is best illustrated by those human cal
drons, Moroccan suqs. (The Oriental 
collective noun for every sort of
mercantile street from Morocco to India 

4is bazaar.)"
"Solely as a public promenade, 

and therein rests, according to Labo, 
its urbanistic and social significance. 
It is a street without perspectives," he 
writes; "there is no other way to enjoy 
it but to walk through it, step by step;
20

the dimension of time is essential; the 
full experience is attained only in a prom
enade architecturale.

The solid massive walls of the 
houses' facades define the streets. "Ped
iments (magsorat) along such streets, cover 
ing parts of them, cause circulation of air 
inside. This theory is scientifically 
correct: "Hot air expands and draws cold
air from shady places under the pediments 
and causes cold air circulation."6

Sometimes, the house entrance is 
positioned underneath the pediment, which 
functioned as a reception room of the house 
One can observe the street from this room 
because of its position as a connecting 
bridge over the alleyway.



Traditional shady streets 
illustrating pediments.
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I V . Indigenous House Design

Indigenous houses represent hun
dreds of years of accumulated expertise on 
how to use local materials to meet local 
requirements economically. To use this 
knowledge would give third world countries 
better self-sufficiency. The design plan 
of the indigenous house in Riyadh reflects 
the social and religious values as well as 
the climate of the area. The cumulative 
effect is to produce a unique but practical 
design.

Indigenous houses are constructed 
with primary and local materials such as 
mud and wood. Mud has low thermal con
ductivity as does wood. Thick, heavy, 
solid mass mud walls with decorated 
parapets are typical of these houses.
The mud brick house does not survive for

Indigenous house
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a long time because each rainfall, though 
occurring infrequently, causes damage.
The heights of these indigenous houses 
are either one, two, or three story 
structures.

An introverted house design is 
considered the optimum if not ideal solu
tion to the physical and social needs in 
this area. In a desert climate, such as 
the one in Riyadh, an extroverted house 
design does not work nearly as well as 
this introverted type.

Early builders of Arab houses 
demonstrated a folk knowledge of thermal 
characteristics for the construction of 
the walls, roofs and other elements which 
are exposed to solar radiation. A rec
tangular shape is one of the primary

24

characteristics of the layout of an indige
nous house, excepting the chance of irreg
ularity of form. In its orientation there 
is an attempt to have the length east and 
west and the narrower width north and south. 
This allows for the house to absorb the 
least heat during the daytime. The walls to 
the east and west are usually connected with 
the adjacent houses therefore direct sunlight 
does not fall on their surfaces.



Most of the houses have more than
one entrance; one for women and family (Al- 
hariem Entrance) and one for men and 
guests. The door opens into a lobby 
called Al-dahleez, so that it is impossible 
to see directly into the courtyard from the 
street. Hence, family privacy is facil
itated. Al-mujabub is a semi-open living 
area which is always next to Al-dahleez and 
is used as a reception area for relatives 
or family members. There is also direct 
access from the lobby to the men's recep
tion and guest room, Al-majles or Al-dewania, 
which is the only room in the ground floor 
with an opening to the street. Often it has 
a Wejar, a place where the men have their 
fire and prepare coffee and tea. These 
ground floor rooms are called Hojar (which
is the plural of Hojra room ).

Above; Indigenous house which 
illustrates features such as 
Al-ttorma, Al-merzam, and solid 
walls in the ground floor
Bottom: Section in the indigenous
house showing courtyard
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Table
Riyadh

Breakdown of City Block by Average Height
Average Height 

Floors
No. of Building 

Blocks
% of Total

Undefined 889 20.
1 2,669 59.7
2 799 17.8
3 94 2.
4 8 0.2

5 and over 11 0.3

Recent traditional house showing the 
two entrances
26

The male and guest bathroom is
underneath the staircase by the main 
entrance. The kitchen is usually found in 
the back of it. It is sometimes built 
separately from the house in order to keep 
the odors away from the living areas. The 
dinning room (Al-meqalott) is next to or 
across from the men's reception room. Al- 
roshan is another reception room for the 
men. This is on the second floor and used 
more often than the one on the ground 
floor because of the privacy and segrega
tion between the males and females. This 
is especially true if there is only one 
entrance for the house.

Due to the adverse desert condi
tions such as the intense heat, visually 
intolerable glare, and frequent sandstorms.



Ground, first floor and roof plans 
(from left to right)

Indigenous house plans and sections in Riyadh
Sources Mousalli, Shaker, Handily,

An Introduction to Urban 
Pattern in Saudi Arabia,
p. 26-2?.



Ground, first floor and roof plans 
(from right to left)

Indigenous house plans and sections in Riyadh
Sources Mousalli, Shaker, Ma*ndily,

An Introduction to Urban 
Pattern in Saudi Arabia, 
p. 30-31.
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Indigenous house plan and section 
in Dariyah - north of Riyadh.
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Indigenous house plan and section 
in Dariyah - north of Riyadh.
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Indigenous house plans and section 
in Dariyah-north of Riyadh.
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houses are designed with an inner court
yard in order to achieve an acceptable 
environment. They also preserve the feel
ing of living within the natural environ
ment, for Arabs like the feeling of freedom 
that comes from seeing such natural elements 
as the sun, the sky, and the moon from 
inside of their homes all of the time. The 
courtyard answers the Arab Muslim's need of



D R E CEP.

Indigenous house plan in Dariyah, 
north of Riyadh.

contact with God and also for privacy and 
protection from unbearable summer heat 
and sandstorms.

This courtyard offers great ben
efit regarding ventilation since hot air 
rises in the court (see page 43) and 
draws cold air from the yard through the 
rooms. Vents and openings look onto the 
courtyard and permit a cool air-flow 
coming from the court. Surrounding the 
courts are covered colonnades. The rooms 
are commonly arranged to open onto the 
balconies overlooking or facing the court. 
This arrangement also allows the cool air 
to flow throughout the building during the 
night. During the day when the outside 
windows are closed the coolness is main
tained inside the rooms by heavy walls 
which absorb any heat build-up.

31



32

There are usually two staircases.
The one by the main entrance serves the men 
only. The other staircase is usually by 
the family entrance or in the family sec
tion, and is for the family only.

The second and third floors have 
only a few openings which are small unless 
they are facing the courtyard. Al-ttorma,

(opening above the entrance), Al-merzam, 
(water spout), floor level decoration, and 
triangular openings are additional features 
of the indigenous house.

Because of little annual rainfall 
and the utilization of the roof as the 
sleeping area, these roofs are flat and 
enclosed with parapet walls to give privacy.

The house usually has only one 
upper story which is occupied by only one 
family. In the case of large families, the



Shady alleyways In al-Khuralzah, 
traditional residential quarter in 
Onaizah, central region.

Sources Eben Saleh, Ph.D. diss.
1980, p. 10

Main Entrance does not give direct 
access to the house, but leads to 
hallway which turns at the end to 
the courtyard.
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Above left: courtyard which leads to the
Al-dewan or Al-mujabub (men reception room).
Bottom: inside view for the men reception
room which shows the wejar in the background.
Above right: the wejar where coffee is made.



PLAN

SECTION

1:200

need for extra rooms is met by extending 
the surface area horizontally— rather 
than by adding extra floors. As the family 
grows, rooms can be added to accommodate 
the extra members which again illustrates 
that socially and climatically the indi
genous house is highly adaptable.

Left: plan, section and elevation of a
transitional house.
Above: A transitional house.
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A ) Impacts of physical factors on the indigenous house design

1. Introduction - Climate

"Traditional buildings in Arabia 
were the most efficient and suitable for 
their social, economic and environmental 
conditions. Historically, people have 
always sought the best methods of design 
and construction that answer their require
ments ." ̂

Climate, local materials and build
ing techniques, traditional forms of design, 
and prevailing living habits and social 
values are the main four factors which have 
contributed to the characteristics of Is
lamic Architecture.

"Many Islamic forms were also devel
oped pragmatically for climatic reasons: 
the covered street of the sauk, the court-

gyard . . . etc."

The hot dry climate is the main 
physical factor which affects the exterior 
and interior of the indigenous houses in 
Riyadh, Saudi Arabia. The high tempera
tures, intense solar radiation, hot winds, 
and sandstorms are the dominant physical 
factors. The solid thick walls (their 
decoration and texture), small and few 
second floor openings, courtyards, and the 
flat roof with a high parapet are some char
acteristics of the indigenous house.
Although indigenous houses are made of mud 
bricks, they last for decades resisting 
the different climatic forces.
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1. Climate
a. Walls

Climate has a profound effect 
upon the design of houses in Riyadh. The 
solid, massive thick mud walls represent 
one aspect of the climate's impact on the 
indigenous houses.

The width of a typical wall, for 
example, is about 50 cm ground level and 
about 20 cm at the parapet. The walls 
are made of a mud block which has a low 
heat conductivity. The thickness of the 
walls and the material it is made of make 
them a good means of insulation and pro
tection from direct heat. Nevertheless, 
the walls' surface texture captures and 
changes light in a way which does not 
accentuate the massive solidity of the 
building. In addition, it prevents ani
mosity, lessens the intense solar radia
tion and shows power and strength.
38

The walls are constructed of
layers of mud bricks with a mud mortar 
between them. The thickness of the walls 
has the effect of delaying heat and cold 
transfer from the outside to inside and 
vice versa. For example, thick walls keep 
out most of the daytime heat and will 
radiate interior heat by night. Conse
quently, the room temperature during the 
day is always less inside than outside the 
house. "In the central region thick walls
are the most efficient tool to protect

* • 9buildings from daytime heat transfer."
A decorated triangular pattern is 

used often to emphasize the floor levels.
The parapets of some of the walls are dec
orated with bands of triangular perforations. 
The skyline of the city is particular and 
has its own identity.



The height of the walls varies, 
ranging between 3 and 10 meters depend
ing upon the number of stories. The 
walls are sometimes built on a one meter 
high stone or limestone foundation.

High walls of a traditional house

j
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b. Courtyards (Batin Al-hawi)
"The residential districts of 

Oriental towns differ from their West
ern counterparts even in the basic 
architectural concept of the house.
The house in an Oriental town with its 
different rooms and parts is usually 
built around an inner courtyard and it 
opens onto it."

Courtyards are used as an open 
space within the house for both vent
ilation and illumination. They are 
one of several prominent features of 
an Islamic city. Indigenous houses 
are oriented onto courtyards and away 
from the street. "It is only recently 
that the courtyard has been explained 
in modern scientific terms as a regu
lator of temperature within the house. 
These courtyards are shaded during the

40

\Courtyard of Indigenous house
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The courtyard as a temperature regulator 
Source: Development Workshop
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day but open to the sky at night. In the 
late afternoon in the summertime, as the 
sun begins to set, the buildings cast a 
shade upon the courtyard creating a liv
able outdoor space (a microclimate space). 
"In the late afternoons and nights of sum
mer, people have a tendency to transfer
most of their activities into these shaded

12spaces." "Courtyards have been developed 

to give a pleasant interior open space dur

ing summer evenings and sunny winter days."

Courtyards are ideal for the hot 
climate. Comfort from direct sunlight is 
insured by the protection which comes from 
the high surrounding walls.

"Since the cool night air has a 
greater density than the air inside the 
courtyard and interior spaces of the build
ing, it starts to sink into open spaces



such as the courtyard, and causes a pres
sure which forces the lighter air (hot 
air) to escape or mix with it. With the 
help of openings and cross-ventilation in 
the building, the whole structure of the 
building will eventually reach a tempera
ture approaching the ambient temperature

14which occurs around 5:00 a.m."
Unidirectional heat transfer from 

the roof top during the day reinforces 
the process of heat gain. Heated air 
rises off the roof top, but during the 
day this heated air is transferred by 
convection to the lower parts of the 
house. Meanwhile, newly formed layers 
of cool air fall into the courtyard 
taking heat from the high interior walls 
and floors. These walls allow for pro
tection from incoming radiant heat.

heet edm ieeon

Coot Wf.
Protection from 
hot dusty wind

Radiation to deer sky
Convection from surfi

Conduction through ground

Radiation to 
coo) su rface

C od  air

Protection from 
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C o d  air from 
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They also prevent excessive amounts of 
hot air from entering the house.

This style of house has been 
used in Middle Eastern cities even 
before the movement toward Islam began 
over fifteen hundred years ago. (Some 
people argue that the courtyard cen
tered house is not an Islamic inven
tion.) Eugen Wirth states:

"The house with an inner court
yard as a characteristic of the Ori
ental (Middle East) town is not an 
Islamic innovation; already in the 
fourth century B.C. it manifests itself 
as the 1 hurdle house,1 (house with 
panels, twigs and sticks woven together 
and sometimes plastered with mud).
Along with it, we find the equally impor
tant and probably older type of house,

44

the 'agglutination,' (several houses clus
tered together in a row), with the variant 
of the central room house. In the course 
of history, the house with an inner court
yard has gradually taken over from the 
agglutination. In the late centuries of 
the Ancient Orient the so-called 'Babylo
nian Courthouse* was the predominant type 
of inner courtyard house in many parts of 
the Middle East."



section

Traditional courtyard house in 
Salala, Oman
Source* Cain, Afshar, Norton

Architectural Association 
Quarterly, Vol. 6, p. ?0

The courtyards are used for var
ious things, including a playing area for 
children, an open space for family activ
ities, and an area for drying clothes. The 
size of the courtyard sometimes depends upon 
the number of family members or the size 
and luxuriousness of it depends upon the 
family wealth. However, it will be found 
in communities from the most humble con
ventional environment to the more large, 
elaborate palaces.

"The courtyard is one such unique 
element which proves an enclosed yet private 
open space to the family."

There are a number of considerations 
that must be observed in the construction of 
the courtyard to provide maximum utility. 
Among these are the following: 1)large
enough for air circulation and illumination;
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2)adequate shade as well as ventilation 
to make the living area as comfortable 
as possible; 3)adequate air movement 
to keep the air well circulated from one 
shaded area to another; and 4)high enough 
walls for shade but not so high as to 
block out the movement of air and to 
insure that the radiated heat from the 
earth and its reflection on the building 
is reduced as much as possible.

Courtyards characteristically 
have square or rectangular shapes. As 
stated before, the relationship between 
the heights of the walls surrounding the 
courtyards and its area is vitally impor
tant for the courtyard's efficiency. 
Courtyards may or may not have fountains 
or gardens, but some may have both.
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Usually courtyards are paved and drain 
towards the center.

The courtyards provide a micro
climate comfort zone and quiet atmosphere. 
The benefits of indigenous courtyard houses 
are unfortunately being ignored. Yet, in 
spite of technological changes as well as 
economic changes which have affected the 
family structure, courtyards remain socially 
and environmentally relevant.



c . Openings
Another impact of climate on indig

enous houses results in minimizing the 
number and size of openings. Small openings 
lessen the impact of outside heat on inside 
spaces and also function as a defense 
against hostile intruders. Although win
dows are used for visibility, ventilation, 
and natural illumination, they are also 
heat collectors. "The heat lost through 
a window in winter is very large when com
pared to the heat lost through a well- 
insulated wall . " ^

"Another important characteristic 
is the relation of door and window openings 
in the exterior and interior of the house. 
Openings are usually small and few on the 
external elevations of buildings, whereas 
most rooms of the house or important build
ings have their main openings on the

interior courtyard. This system provides 
cross ventilation from high to low ventila
tion openings, shut during the day and 
open at night and is another solution to 
the problem of protection from hot wind

18or air and cooling of the house at night."

Traditional house in Riyadh 
manifests openings in the first 
floor and few and small openings 
on the ground floor
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Openings in different shapes, 
sizes and designs in traditional 
buildings. Some were emphasized 
by a surrounding gypsum frame
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The openings are located mainly on 
the first or second floor. The only 
openings onto the streets on the ground 
floor are the entrance door, the recep
tion room windows, and a few small openings 
for ventilation near the ceiling. A small 
box structure opening called Al-ttorma 
made of wood or mud, is located above the 
entrance. It serves as a defensive mech
anism allowing recognition of people who 
are knocking at the door. The openings 
also provide for ventilation.

"On the outside on the street, the 
traditional house shows stark, windowless 
walls, or at the most there is a small 
window or ventilator on the top floor.
A barred bay-window or wooden Venetian 
blinds make sure that this affords no view 
into the house."^

A small box structure opening 
called Al-ttorma made of wood or
mud and is located above the entrance
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Al-ttorma from outside and inside

Windows are located in shaded 
walls such as in the north or south 
sides, because the sun is perpendicular 
to the ground in the summertime.

Windows and doors are made of 
heavy wood and cannot easily be broken.

50

They are usually surrounded w.ith white 
gypsum frames for emphasis, decoration, 
and protection from rain. Their size and 
shape are always rectangular. The door is 
highly decorated and the width is about 
100-150 cm and the height is about 160- 
220 cm. The windows are of various sizes, 
generally between 40-90 cm and 40-130 cm 
in height.

Some windows have steel bars for 
protection. Usually, windows and doors 
have a wooden lintel to carry the load 
above them, or they may have an arch. This 
results in strength and decoration and allows 
for big spans. The outer door is locked 
with stout wooden bolts called majra or 
mislaj, which slides in response to a hidden
mechanism called the kowa.



A wooden door in the traditional 
house which shows its decoration 
and the mislaj, which slides in 
response to a hidden mechanism 
called kowa.

d . Roof
Roofs are utilized as an outdoor 

space. People often use them for activ
ities and as a sleeping area in the 
summer nights. They are also used for 
sunning under the clear skies of winter 
and for hanging clothes. On the roof 
there is a room, Al-manfoh, used to store 
sleeping mats and several permanent beds.

A high parapet surrounds the roof, 
providing privacy and shade to the roof 
terrace. The parapet also acts as a 
retaining wall to insure safety. Usually 
there are two sets of stairs leading to 
the roof. Traditionally, the roof was 
used to preserve food, but it is only 
occasionally used for this purpose today. 
The roofs are constructed only from mate
rials which have great thermal resistance.
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A wood or steel water spout, Al-
maraziem, (a plural form of Al-merrzam) 
drains water from the roof terrace to the 
streets below. The spout extends about 
50 cm out of the wall at roof level and 
comes in a variety of shapes. Some are 
V-shaped or U-shaped, while others are 
in the form of a half circle.

Above:
Al-manfoh, a small room on the 
roof, used for the temporary 
storage of bedding.
Below:
Some of the room openings get light 
from the roof terrace
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2. Local Materials
The architecture of any civiliza

tion in any period depends very much on 
the structural materials avilable in that 
era and their potential limits of use for 
creating spaces.

From the beginning of the 7th 
century to the end of the 18th century a 
commonality of architectural attitude is 
founded in the Middle East. This attitude 
reflects the willingness to adapt to local 
materials and climate, as well as the 
desire to hold onto the basic principles 
of Islam.

The main traditional building mate
rial in Riyadh is unfired mud brick. The 
completed wall is made smooth by the appli
cation of mud plaster. Sand or limestone 
is used as a foundation under the heavy mud

brick walls. Flat floors and roofs are 
made by laying heavy tree trunks and 
branches stripped of bark across the space 
between walls and spanning these with 
thick bundles of small sticks. Upon this 
is laid woven palm leaf matting covered 
with a thick layer of mud. Tamarisk Athel 
tree trunks were used for the smaller 
spans, and palm tree trunks split into 
halves were used for the larger spans. 
Gypsum is also used for decoration and for 
emphasizing certain elements in the house 
such as entrances and openings.

The use of local materials, such as 
mud, minimizes high costs and directs 
problems of future maintenance into the 
pool of construction skills which are 
available in the community. A change from
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local materials such as mud and wood to 
new materials such as concrete, steel, and 
glass decreases the climatic performance 
of new house, and also increases its costs 
beyond the range of most other houses.

Allan Cain, Farroukh Afshar and 
John Norton, in Architectural Design, Vol. 
XIiV, 4/1975, wrote the following:

"Partly due to the thickness of 
mud walls and partly because of its low 
thermal conductivity, rooms built of mud 
are known to be much cooler in hot areas 
than those made of any other material.
Mud walls and roofs effectively insulate 
room interiors from the external extremes 
of heat and cold. Tests were carried out 
by the authors on indigenous and mud-brick 
buildings in Egypt and Oman and similar 
modern buildings in concrete in the loca
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tions. These tests illustrate basic 
climatic response to the environment of 
indigenous buildings on the one hand and 
recently introduced built forms on the 
other.

Mud walls during the day heat up to 
a lesser extent than concrete walls, since 
the light-colored surfaces reflect more 
solar radiation than do concrete walls.
The thick mud walls deter the flow of 
peaks of heat or cold experienced by the 
outer surfaces. Interior wall surfaces, 
as a result, tend to remain constant at a 
temperature which approximates the average 
of the range of the exterior wall surfaces, 
as a result, tend to remain constant at a 
temperature which approximates the average 
of the range of the exterior wall tempera
tures . During the daytime the interior
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Strength of mud brick in relation 
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clay and sand

o u t s i d e  a l r \  
t e m p e r a t u r e

f. K 10 1 ? 14 I ft 10 JO J J J 4 J 4

comfort

Prefab concrete room .
Interior air temperature - —

55"
50-
45-
40 " 
35 * 
30 - 
25
20
15
10 -1 » « I 4 t * » » IIO |J 14 10 in JO 77 J4 7 4

Mud brick room .
Interior air temperature - ----
Source: Gain, Afshar and Norton, Architectural

Design, Vol. XLV, 4/1975, p. 212

air temperatures are therefore below those 
outside, and at night the interior temper
atures are above those outside." Hence 
mud brick's capacity is advantageous in 
hot, dry areas with a wide temperature 
variance. By using small quantities of 
cement or bitumen the bricks can be made 
stronger and better stablized. 55



Sections in traditional buildings 
showing used materials such as 
mud, tree trunks and branches
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3. Orientation

The Muslim house was oriented away 
from the street for climatic and social 
reasons. It receives its light from an 
inner court. The house orientation design 
often takes into consideration the wind 
direction and sun radiation. It was impor
tant to place certain rooms in such a man
ner as to receive sunlight, provide shade 
or benefit from the wind. For example, 
living rooms would be advantageous if they 
faced north as they would benefit from the 
cool north breeze of Riyadh (as well as 
being on the shady side).

Although indigenous houses were 
arranged in random patterns, they were 
aware of the orientation. The courtyards 
within the indigenous houses were oriented

to receive the cool breezes and shade in 
summer and the desirable sun in the winter. 
Some of these houses were forced to have 
a particular orientation because of their 
sites and the surrounding buildings.
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B ) Impacts of social factors on the Mgenous house design

"The Islamic city has been 
described by orientalists as result
ing from the religion and culture of 
Islam, which engenders a particular 
internal social organization man
ifesting itself in a specific city of 
morphological structure and character.
The orientalists established ideal 
Muslim city types and saw the institu
tions and city structure as a reflec-

20tion of the ideals of Islam."
The most important social 

condition underlying the emphasis in 
Islamic cities upon semi-private space 
is undoubtedly the pattern of sex seg
regation. It is this segregation that 
has led to both the residential cell
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and to the relatively unusual circulation 
system.

There are recurring elements which 
were functionally suited to the social 
structure found within Islamic cities and 
to the dominant technology. Among these 
elements are: the residential court, the
blind or hidden entrance way to individual 
structures or quarters, the trifold divi
sion of space into private, controlled 
semi-private and public, and a clear segre
gation into male and female spheres.

Teaching of the Qur1 an and Sharia, 
which affect the concept of overall Muslim 
life, ultimately shaped the Islamic environ
ment.



In addition to religious needs and 
the previously mentioned social factors, 
the family pattern of living also signif
icantly affects the design of the house.
It hot only determines space requirements, 
but influences the layout of the house
itself.

1. Tradition

"Tradition is the social analogy 
of personal habit and in art has the 
same effect, that of releasing the artist 
from distracting and nonessential deci
sions so that he can give his whole atten
tion to the vital ones."

"Tradition is not necessarily old- 
fashioned and is not synonymous with 
stagnation. Furthermore, a tradition need
not date from long ago, but may have begun

22quite recently."
Habits or customs that people 

used to do and are still doing is con
sidered tradition; for example, Sunnah 
(tradition of the prophet Mohammed).
The path of traditionf the way of faith 
and conduct as followed by the (sunni)
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community of Islam. Tradition is hand
ing down concepts, beliefs, opinions or 
habits from one generation to another.

Ian McHarg, in Design and 
Nature, wrote the following:

"If we lower the eyes from the 
wonderful, strident but innocent asser
tions of man's supremacy, we find yet 
another tradition more pervasive than 
the island monuments, little responsive 
to the grand procession of architectural 
styles. This is the vernacular tradi
tion. The empiricist may not know first 
principles, but he has observed rela
tions between events— he is not the 
victim of dogma. The farmer is the 
prototype. He prospers only insofar as 
he understands the land, and by his 
management maintains its bounty. So
60

too with the man who builds. If he is per
ceptive to the processes of nature, to 
materials and to forms, his creations will 
be appropriate to the place; they will 
satisfy the needs of social process and 
shelter, be expressive and endure. As, 
indeed, they have in the hill towns of 
Italy, and island architecture of Greece, 
the medieval communities of France and the 
low countries and not least, the villages 
of England and New England."

The traditional Arab Muslim city 
basically relies on the privacy of life and 
the religious sense of that life. Conse
quently, the Arab Muslim family is practic
ing and demonstrating their social 
activities within a traditional religious 
and private Islamic environment.



Traditionally houses were oriented 
inward. Activities in the summertime were 
moved from rooms to the courtyard or roof 
seeking coolness. In the wintertime 
warmth and heat are necessary, and so 
certain rooms are used which receive more 
sunlight or are sheltered from predominate 
winds.

Because of the separation between 
the sexes there are reception rooms for 
each. In addition, there are two en
trances and two staircases; one each for 
men and the same for women. Nevertheless, 
a multifunction room is found in the 
house plan to accommodate the family 
needs. An opening is built above the 
entrance, Al-ttorma ,- to see outside with
out being seen. This traditional design 
affects both the interior and exterior of

the house, as well as the entire city 
pattern. Very heavy solid walls are 
highly decorated while openings are 
minimized. In the city pattern, the 
mass of residences, narrow streets, and 
compact houses are obviously demon
strated.
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2. Privacy

Privacy is a most important 
social factor and is very important in 
the Arabian house design. The court
yard is the best example of an enclosed 
private open space within the house, but 
it is not the only element demonstrating 
privacy. There is a high parapet, two 
entrances, two staircases, and the seg
regation of the men's and women's sec
tions and circulation.

The complex of the constituent 
buildings of the Muslim Arab house is so 
arranged as to assure a maximum of pri
vacy for its inhabitants. The indi
genous houses consider the protection of 
householders from sudden intrustion— i.e., 
the sudden entrance of a stranger in the
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house without any warning. Privacy is 
achieved by dimly lit paths and rooms not 
open to view by neighbors (since all win
dows are facing into the inner courtyard). 
The design of houses is in keeping with 
Islamic practices. It has provisions for 
a skylight in the wall above the door, Al- 
ttorma. This enables the lady of the house 
to see the visitor without being seen.

"This desire for privacy, which is 
the outgrowth of the social demands which 
represents as complete a withdrawal from 
the public as possible of the women of the 
family. It inspires the insistence that 
windows and roofs must be constructed in 
such a way as to prevent anyone intruding



unseen into the intimacy of his neighbors' 
lives. For the same reason, house doors 
on opposite sides of a street may not face 
each other."2^

"To be able to see into a house more 
than what a passerby through the street 
would see is looked upon as an intrusion 
into the private life of the household, 
one which would neither be tolerated by 
the residents nor by the jurists. Such an 
act is considered to cause great harm and 
damage, and Muslim law has always insisted 
on the removal of any damage.

"The concern for privacy is reflected 
in the physical form in several ways. Among 
these are the placement of doors within the 
street, avoidance or the architectural 
treatment of windows on the street, and the

limit on building heights throughout the 
24city."^4

In the old Muslim city, privacy, 
protection, and religion represent the 
greatest symbol of the equality of all 
Muslims in the eyes of God.
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3. Religion

"The word Islam has several dif
ferent meanings. In the traditional 
sense, as used by Muslims, it connotes 
the one true divine religion as taught 
to mankind by a series of prophets, each 
of whom brought a revealed book. Such 
were the Torah, the Psalms and the Gospel 
brought by the prophets Moses, David and 
Jesus. Muhammad was the last and great
est of the prophets; and the book he
brought, the Qur'an,completes and super-

25sedes all previous revelations."
The meaning of the word Islam is 

surrender of the faith to God. In Islam, 
belief is there to be only one God and 
no other God. Also, there is the belief 
that the prophet Muhammad is his messenger.
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The teachings of the holy book, the 
Qur'an, are the best guide for daily living.
Al-hadith is a record of the activities 
and teachings of the prophet Muhammad. 
Behavior of the Arab Muslims in daily life 
is a reflection of their religion because 
nearly all customs and traditions are reli
gious in nature.

"The Saudi Arabian people inherited 
a culture strongly influenced by the religion 
of Islam. They guard their personal honor 
and dignity and are blessed with a keen sense 
of humor. Hospitality is a byword among 
them.

However, the teachings and practice 
of Islam should be reflected in the physical



pattern of the society. The house con
struction and design should be that which 
would define the personality, local, 
social and cultural identity of the inhab
itants, which should be highly visible from 
the viewer's perspective. Thus, when mass 
development occurs it diminishes the 
identity of the user 'and causes a loss of 
character. Houses should be aesthetically 
satisfying. Maximum segregation between 
the sexes is needed outside the family 
group, i.e., against strangers. Private 
space is safe and secure. On the other 
hand, public space is not safe and must 
be avoided by females.
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V . Contemporary House Design

"Modern Arab architecture is pass
ing through a very critical stage of its 
history in almost all Arab countries. 
Indeed, we may ask if modern Arab architec
ture exists at all. Presently we can speak 
only of the Western house in Arab coun
tries."27

Saudi Arabia is one of the develop
ing countries which is passing through a 
tremendous economic change brought on by 
the discovery of oil. Consequently, the 
physical environmental patterns of the 
cities were altered on a large scale.

In the past the urban pattern of 
the city was most compact with adjacent 
houses and streets which were very narrow 
with shaded alleyways. The city consisted 
of courtyard houses which opened inwards

to mitigate the ambient air and ensure 
privacy, and closed outwards to prevent 
dust, noise, and heat from the street.

Today the contemporary environ
mental patterns are characterized by 
diffusion, grid patterns, wide streets, 
and detached houses (villas). These are 
characteristics of the exotic western 
influences.

The image of the city today is 
totally different from that of the past.
It is similar to a large workshop as a 
result of building construction, and the 
extension of service and utilities along 
with the city expansion.

The basic problems facing urban
dwellers in private sectors were achieving
and financing the land and buildings. In
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the past, the central region followed a 
land development trend whereby land owners 
subdivided the land into lots and then built 
the houses and leased them for an extended 
period.

Also in recent years the family 
head would acquire land through either a 
direct purchase or through a government 
grant. If he were able to receive the lat
ter , he would save enough money to assist 
him in financing the building. On the other 
hand, these problems were met by housing 
programs in the public sectors.

A housing project in Khurais was 
created by the government for low and mod
erate income employees. This project con
sisted of 1,000 semi-detached units. The 
government would mortgage without interest 
and the costs were determined by a



Contemporary land subdivided

percentage of the family income. The 
units were supplied with public facili
ties and utilities.

Two programs formulated in the 
mid-seventies by the Ministry of Housing
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and Public Works were:
1. Rush Housing Projects: 

this project consisted of multi-story 
apartment buildings. The Dammam project 
in the east and the Jeddah in the west 
were completed, but a later date of 
completion was set for Riyadh in the 
central region.

2. General Housing Project: 
this project depended on the design of 
the neighborhood; i.e., three varieties 
of villas and walk-up apartment build
ings.

The Ministry of Defense and Avia
tion, Ministry of Interior, National 
Guard and University of Riyadh are all 
government agencies which began a hous
ing program for their employees, and thus
have decreased the dire need for housing. 
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In the beginning of the fiscal 
year (1975-1976) the government estab
lished the Real Estate Development Fund 
(REDF) to furnish interest free loans to 
individuals, corporations, and institu
tions for the intent of funding in 
general the construction of buildings 
and particularly houses. This fund pro
vides nearly 70% of the estimated cost 
of an individual's housing unit and 50% 
of estimated costs for building corpora
tions or institutions (for investment 
purposes). In 1979 the government pro
posed to give 20% of the loan as a grant 
to an individual contract.

Once the design and construction 
specifications are approved, the individ
ual signs a contract with REDF. REDF 
holds the building until the final payment



Public Housing 
Above:
Housing project in Dammam, Saudi 
Arabia
Left:
The Apartment - each apartment has 
a gross area of 20? sq.m, (excl. 
stairway and elevator space). 
Entrance hall 7 sq.m, Guest room 
24 sq.m, Living room 20 sq.m, 
Dinigg room 21 sq.m, Bedrooms each 
18 sq.m, Bathrooms each 6 sq.m, 
Kitchen, 12 sq.m, 4 small rooms, 
corridors, 34 sq.m.
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Housing project in Riyadh for 
the Ministry of Defense
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First housing project for the 
Ministry of Interior - Special 
Security Forces in Riyadh
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Typical unit in the Special 
Security Forces first housing project

Third housing project for the 
Special Security Forces in Riyadh National Guard housing project 

in Riyadh
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New street patterns
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is made on the interest free loan. The 
negative result of the program was that 
it created land speculations and more 
than doubled the increase in prices as 
well as causing substantial increases in 
the cost of materials and labor.

On a small scale the contemporary 
houses (villas) replaced the indigenous 
houses (courtyard houses) which resulted 
in a change of social lifestyle and a 
more matured attitude towards the new 
housing systems and techniques. Modern 
technology, imported materials, mechan
ical air-conditioning with high energy 
requirements are some of these contempor
ary house features. These types of build
ings are much desired by middle and high 
income people; consequently the middle 
and high income people left their
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Contemporary houses (villas)
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indigenous houses and moved to the modern 
houses (villas).

The lower and middle class occupy 
apartment buildings, whereas low income 
people dwell in traditional or transitional 
houses (which is an evolution of the tradi
tional house). Old indigenous houses are 
inhabited by employees and foreign labor
ers or are being used for storage and/or 

warehouses.

!
Walk-up apartments
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The contemporary house design in 
Riyadh is considered exotic, but it is 
neither suitable for the physical envi
ronment nor is it appropriate for the 
local social life. It is not as econom
ical for either construction or air- 
conditioning and does not accommodate the 
traditional patterns of the society.
Most of these houses have lost the local 
characteristics, the architectural aesthetics 
and meanings of these buildings. They show 
neither traditional nor cultural values. How
ever, there are aspects of these modern 
houses which need to be given consideration, 
because some buildings do exemplify appealing 
architecture— though others do portray dis
tasteful design. There are those which are 

conservative in their design while others are
most unusual.



Presently most of the architects
do not answer their client's needs in their 
designs; therefore houses are losing their 
identities. They are designed either by 
foreigners or a few Saudi architects and 
engineers who ignore the local climate 
and social needs. The aesthetics of build
ings is a significant factor as well as the 
building's function and structure. Con
sequently, the architecture elements should 
interpret the values and the meanings of 
the people's convictions which they seldom
d o .

MCt ion

Plan, section and elevation of 
contemporary house in Riyadh
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Contemporary houses (villas)



A ) Impacts of physical factors on the contemporary house design

1. Introduction - Climate
In the past, house designs, mate

rials , apertures, courtyards and solid mas
sive walls were factors demonstrated in the 
indigenous house as responded to the climate. 
Today most of the contemporary house designs 
are inadequate for the local climate. In 
spite of the hot, dry climate and intense 
solar radiation, most of the contemporary 
house designs are extrovert. Villas, for 
example, are the common type of houses in 
Riyadh and they are open to a surrounding 
yard.

"Results were observed from the 
computer simulation of thermal performance 
of a typical residential unit (villa) in 
Riyadh, Saudi Arabia, constructed with 
adobe, concrete, special water walls, and Villa with high surrounding walls
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lightweight building materials. Compari
son between insulated and uninsulated 
houses showed that the calculated space 
temperature in the uninsulated adobe house 
was less than that of both, the insulated 
adobe and concrete houses, even though
the cooling load of the adobe house is

2 8greater than that of the other two."
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Contemporary house plan with 
dotted lines showing the new 
addition



Stairwell is a distinguished 
element in the contemporary house Contemporary house with courtyard

Courtyard concept, new techniques 
and materials applied in this house
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Government buildings
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Frequent use of steel and glass In 
contemporary commercial and office 
buildings
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Screens and/or louvers are commonly 
used in some contemporary buildings 
such as hotels



Several negative factors are 
obvious in the contemporary houses.
Among these are the lack of protection 
against the climatic forces; consequently 
people do not use the surrounding yards, 
especially in the summer. Roofs are not 
shaded from the intense summer solar heat, 
and walls are not well insulated to 
resist the quick heat and cold transmis
sion. Their large openings have replaced 
the small windows and open outward for 
illumination and ventilation instead of 
opening into the inner courtyard, and so 
they lack any shading devices. The mate
rials used do not accommodate the climate; 
i .e., walls are made of concrete blocks 
which have high conductivity.

In summary, contemporary houses

Contemporary buildings rely on air- 
conditioning units or central air- 
conditioning for cooling.

rely on air-conditioning for cooling in 
the summer and heating equipment for the 
winter months. However, it is interest
ing to note that a number of new buildings, 
especially government buildings, have been 
designed recently which are well suited 
to the climate.
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a. Walls
In the past walls were made of 

thick solid mud, with a minimum of 50 cm 
to help support the structure and to 
delay heat transfer because of its low 
thermal conductivity. Today the walls 
are constructed with thin burnt brick 
or concrete brick of 25 cm thickness. 
They have a very high conductivity; 
therefore, the time of delay will be 
short and the temperature of the inside 
surface will rise very high too soon.
The interior will heat up in the after
noon while the outside air is still too 
hot to bring any relief.

Walls are constructed without 
any kind of insulation and are plastered 
or decorated with stone and marble on 
the outside. Steel is sometimes used in 
both walls and building construction.
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Walls are used to fill in and to divide 
spaces within the concrete skeleton struc
ture; however, they do not support the 
structure.

The villas' surrounding walls may 
be extended in height to further ensure 
privacy from within. The exterior walls 
are generally painted in bright colors or 
finished with a colored granular substance 
applied like cement. Expensive buildings 
can be finished with yellow sandstone, 
travertine, or marble.
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Saudi Fund for Development

A traditional building in Dariyah, 
north of Riyadh

SERVICE LEVEL
1 — Upper Gymnasium
2 — Exercise Room
3 — Fan Room
4 — Housekeeping
5 — Office
6 — Office
7 — Site Equipment
8 — Fan Room
8 — General Storage

10 — Trash Room
11 — Sample Room
12 — Receiving
13 — Security 
41 — Clerk
15 — Cart Holding 
16— Holding Area
17 — Food Refrigeration
18 — Loading Dock
19 — Upper Mechanical
20 — Parking
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b. Surrounding yards
In the past, because of their 

privacy, source of light, and ventila
tion, courtyards served several different 
functions, such as areas for family 
activities during the late afternoon in 
summer. Today these courtyards have been 
replaced by surrounding yards.

Surrounding yards are created by 
the new city code regulation which states 
that all four sides are to be set back 
from the property lines. The city code 
regulation has led to the establishment 
of the surrounding yards in the contem
porary house which introduced the detached 
houses, and thus they are exposed to the 
sun, sandstorms and wind.

"There is another powerful factor 
prohibiting the traditional style of 
design: the municipal laws that assume
92

that all buildings are extroverted, open
ing onto the street or into neighboring 
houses. The result is the continued and 
widespread use of the most inappropriate 
designs as seen in all the cities of the 
Middle East— Cairo, Kuwait, Riyadh, Bagh
dad."29

Surrounding yards are enclosed with
in a high wall for the purpose of privacy 
and protection; however, these yards are 
rarely used because of their lack of privacy 
and possible tension between neighbors if 
overlooked. They are also exposed to the sun 
dust, and sandstorms— which make them an 
unbearable environment.

Occasionally these surrounding yards 
are used as garages, servant or service rooms 
additional reception rooms, separate kitchens 
or even for wedding ceremonies.



T r a d i t i o n a l  H o u s e  
-O p e n  t o  I n s i d e

C o n t e m p o r a r y  H o u s e  
-O p e n  t o  o u t s i d e

c. Openings

In the past, openings were small, 
few, and made of wood with two panels.
Today these openings are unprotected, 
large, numerous, and made of glass and 
steel-which can cause numerous climatic 
and social problems.

Climatically, openings allow the 
sun's radiation to penetrate through 
them and, consequently, the inside air 
temperature rises to a point which becomes 
almost intolerable. Compared to a solid 
wall, openings obviously allow the reflected 
sun rays from the ground to enter. Both 
direct and indirect sun rays also raise 
the inside air temperature.

In Riyadh the sun is very bright 
and intense, which creates a glare; there
fore, it is recommended to minimize the 
openings and reduce their size. Glass
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openings gain heat rapidly, but they also 
lose heat at the same rate.

Socially, large and numerous open
ings encourage others to look into the 
house. They also restrict the feeling of 
privacy and can cause a disturbance 
between neighbors,as they allow each other 
to look into their respective houses.

In the summer it is advantageous 
to isolate the dwelling's interior from 
outside air temperatures when the wall 
temperatures are below air temperatures 
by closing the window shutters. When 
wall temperatures exceed air tempera
tures window shutters are opened to 
equalize indoor and outdoor air tem
peratures.

Windows must be designed so as 
to allow the passage of air into the 
94

building when it is advantageous, but to 
exclude solar radiation which would raise 
the indoor temperature as in the examples 
of Bait Mughub, Muscat in Oman.
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Window detail! icom Naiwinl houw, Mutrah bay fcont. Multi level openings, showing function ol lattice 
work and ventilation system.

Lattice windows from houses in Muscat town centre. Made of small wooden pieces each having « square 
section, fixed by peg connections
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Bait Mughub, Muscat. Window detail incorporating evaporative cooling system

Source: Cain, Afshar and Norton,
Architectural Design, 
Vol. XLV, 4/1975, p. 222
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d . Roof
In the past roofs were a very 

important element in the indigenous houses 
as they were used for many purposes such 
as sleeping areas in the summer nights, 
sunning in the winter, hanging of clothes, 
wedding ceremonies, and as space for other 
activities.

Now that air-conditioning has 
become so popular, utilization of the 
roofs as a sleeping space is uncommon.
In fact, in the contemporary homes they 
have become much less used now than in 
the past.

Some roofs are now unusable, such 
as the pitch roof which is one of the 
more exotic features which is found in 
the contemporary house. In contrast, a 
high parapet is found where roofs are 
frequently utilized.
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Sources Dr. J.A. Sabbagh, Albenaa, 
Vol. 2, No. 7, p. 4



The new roofs are always con
structed of reinforced concrete slabs and 
a panel system which has a high conduc
tivity. Water spouts made of cast iron 
extend out of the roof and follow down the 
length of the wall.

Another feature is that the stair
well is both a noticeable and a distin
guished element of the roof of the contem
porary house. There is only one set of 
stairs leading to the roof with a water 
tank built on top of the staircase made of 
reinforced concrete or zinc.

An experiment was conducted in Iran 
in Ecbatan, a section in the city of Ham- 
adan, on two models. A modern house in a 
middle class area was constructed of a 
steel skeleton and fired brick, while a tra

ditional house with mud wall structure 
also was constructed.

"The resistance to heat transfer 
across the roof of the modern house is less 
than a quarter of that of the traditional 
structure. This implies that, given the same 
temperature differential across the roof, 
more than four times more heat will escape 
through a given area of the roof of the modern 
building than will escape through the same 
area of the traditional roof. This is in 
spite of the fact that average roof thick
nesses were identical in both cases. The 
calculated differences result from two factors. 
First, the thermal conductivities of the 
bricks and concrete used in the modem roof 
construction are greater than the thermal 
conductivity of the clay-straw mixture of
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the traditional roof. And secondly, no 
insulation layer, other than the inherent 
insulating value of the masonry material 
itself, has been incorporated into the 
modern roof structure. An insulation 
layer of 4 cm of small twigs has been 
included in the traditional roof. 
Resistances to heat transfer across the 
exterior walls are also significantly 
different for the two structures, with 
the traditional house again showing 
superior characteristics. This differ
ence is due in part to the materials of 
construction, but the major factor is 
the relative wall thicknesses.""*®

An experiment involving the 
importance of roof construction relating 
to thermal performance and the variance 
of internal temperatures is as follows:
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"Experiments with a model building in Khar
toum have demonstrated that this can be 
achieved by the use of external insulation, 
solar shading and increased thermal capacity 
in the roof construction. Ten different 
types of roof were tested in the investiga
tion and it was found from temperature read
ings during three days in mid-May 1974 (this 
is the time of the year when the highest air 
temperatures are normally recorded) that the 
coolest internal air temperatures during the 
day were recorded below a roof consisting of 
roofing felt (2 layers painted white) on 50 mm 
of expanded polystyrene on a reinforced con
crete slab 100 mm thick. The maximum shade 
air temperature was 44.3°C and the minimum 
was 28.4°C, giving a diurnal range of 15.9°C? 
whereas the corresponding maximum internal 
temperature was 41.0°C (3.3°C cooler) and the



corresponding minimum temperature was 
37.0°C (8.6°C warmer). This means the 
interior temperature was cooler at the hot
test time of the day (about 1500 hrs) and 
considerably warmer at dawn (0600 hrs) , 
maintaining a diurnal range of only 4°C.
The windows were kept closed throughout 
the day and night for this particular test.

"Almost as good results were obtain
ed with a roof consisting of a covering of 
corrugated galvanized iron sheeting over a 
ventilated air space above a reinforced 
concrete slab 100 mm thick, which gave a 
diurnal range of 6°C with a maximum inter
nal temperature of 41.4°C and minimum of 
35.4°C. The worst result was given by a 
reinforced concrete slab 100 mm thick 
which gave a diurnal internal temperature 
range of 13.2°C and a maximum internal

temperature of 47.40C which was 3.1°C 
higher than the maximum external shade 
air temperature.

"Although the best results were 
obtained with the use of expanded poly
styrene as insulation, it is necessary 
to give a warning about the use of this 
material in such a situation. There is 
enough evidence from the use of poly
styrene in situations where it may get 
hot to assume that its life is limited.
In this case, there are only two layers 
of felt to protect it, and the underside 
of the felt will, of course, become very 
hot during the middle of the day and trans 
fer this heat to the top layer of poly
styrene below, it is likely that this will 
with the passage of time, cause the poly
styrene to deteriorate." ^
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2. Materials

In the past, available local 
materials such as mud, wood, gypsum, 
sand, and limestone were used for con
struction and were quite suitable for 
the local climate.

At the present time there are 
many types— some of them are local and 
others are imported. These materials 
vary such as sand, gravel, cement, steel, 
wood, glass, copper, zinc, ceramic, fiber
glass, foam, stones, marble, concrete, 
aluminum, tile, iron, nickel, asbestos, 
plaster, gypsum, lead, plastic, granite, 
paint, and insulation materials. "Con
cerning building technologies introduced 
into a developing society like the Saudi 
society, if we are to admit concrete.
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aluminum windows and doors and other 
products of ultra-modern technology 
as symbols of development, this tech
nology must be subjected to further 
investigation in order to ensure that
it is being properly utilized and will

32not become a burden in the future."
Reinforced concrete blocks and 

plain concrete basically count on cement 
for preparation. The local cement manu
facturing doesn't cover the market needs, 
therefore some of the cement used in con
struction is imported. Unfortunately, mud 
is limited today in its use and is banned 
completely for construction use in the 
cities, resulting partly from the popular 
use of concrete.



Heavy prefabricated materials also 
have become popular in use, especially for 
large sized projects, such as military 
housing and hospitals. A few houses, many 
of the government housing projects, and 
real estate company projects are using 
prefab or precast units in walls and con
struction such as the L-form panel system, 
U-form panel system, the plywood vertical 
single plate form, and the Outinord tunnel 
form system.

Although these units are well 
insulated, the structures are unbearable 
in the summer. Heat builds up on the exte
rior walls and roofs of concrete buildings 
due to solar radiation. Surface temper
atures usually exceed even the air 
temperatures. Concrete walls, being
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Villa in Riyadh, Saudi Arabia built 
by using the Outinord Tunnel Form 
System
Source: Eben Saleh, Ph.D. diss.1980, p. 253 101
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Above: U-form system
Right: Plywood vertical single

plate form
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relatively thin and having a low resist
ance to heat, conduct this heat quickly 
into the interior of the room; thus 
only an hour or so after the peak heat 
outside, the air temperature inside is 
in excess of the outside air tempera
ture. In the same way, if the nights 
are cold the temperature quickly drops 
inside concrete houses in the evening.



3. Orientation

Arab Muslims are very aware of the 
orientation— not only because of their own 
houses, but also being conscious of the 
mosque's qiblah (which must be oriented 
towards Mecca).

Indigenous houses in the past were 
oriented toward an inner courtyard. In 
contrast, today the outward orientation is 
one of the main characteristics of the 
contemporary Arab Muslim's houses. Most 
of the contemporary houses are built with 
no consideration of desirable orientation. 
In fact, most houses are built without 
any kind of study, either of the site or 
to the surroundings; therefore, houses 
do not follow a pattern of orientation. 
Unfortunately they are only built parallel
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to the yard walls.
In a climate comparable to 

Riyadh, wind has a great affect on the 
houses. "In the hot dry desert climate, 
the winds are accompanied by very fine 
sand. As a result, the impact of the 
wind on the size of the building open
ings, and the building orientation
deserves considerable attention from the

33design point of view."
In conducting the orientation of 

the house it is necessary to eliminate 
the solar radiation on the east and west 
walls as much as possible. To do so it 
is necessary, in the case of the detached 
house, to make the length east-west in 
direction and north-south its width.
In attached houses the walls exposed to 
solar radiation must be eliminated as
104

much as possible and use the adjoining 
walls to a maximum. This will decrease 
the number of houses which face north 
or south. Ideally, the best solar 
orientations are to the south-southeast, 
but they will be in an undesirable wind 
direction. The living areas are more 
comfortable if situated to the east 
or north where the direct solar radia
tion is minimized.



B ) Impacts of socM factors on the contemporary house design

Although contemporary houses do 
not respond to the physical factors, they 
do respond to most of the social factors.

As with the indigenous houses, 
the contemporary houses are aware of the 
traditions and privacy as well as religious 
teachings. However, the concern is not as 
great now as it was in the past. In the 
traditional house the use of the rooms is 
not determined by the same magnitude as in 
the case of the contemporary house, which 
is a western tradition. For example, in 
the past there was not a specific room 
used for any one purpose. Whereas the 
rooms serve as a multi-purpose area such 
as sleeping, sitting, reception room and/ 
or other activities.

Thus, courtyards were being used 
as activity areas in the summer. Roofs 
were also used as sleeping areas in the 
summer and sunning areas in the winter. 
Presently, in the contemporary houses 
where are no courtyards where people can 
move their activities in the summer. Even 
though the houses have roofs, they are 
rarely used as sleeping areas because air- 
conditioning is preferred. Today social 
life has been changed and, consequently, 
contemporary house designs have been 
altered and new imported ideas and con
cepts are being displayed in the buildings.

It is significant to note the many 
different elements which have been used 
that are unfamilar and which did not exist
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in the past. Balconies, for example, 
are common in the contemporary houses, 
but they are rarely used. They are, how
ever, occasionally remodeled for other 
functions such as room extensions, offices, 
and store rooms. In addition, swimming 
pools, and pitch roofs are widely used.

Times are changing, but it still 
remains advantageous to maintain the values 
of living familiar to the traditional life, 
and to use these standards in such a way as 
to be a source of enlightenment and as a
substitute to extreme modernism.



1. Tradition

Today, there is a tremendous change 
in lifestyles in Saudi Arabia. The major
ity of Riyadh's inhabitants have not changed 
many of their customs or habits, even though 
they are passing through a very traumatic 
change. However, they are trying to adapt 
themselves to this new lifestyle. Indeed, 
not all of the traditional customs are 
being practiced today. They are either not 
compatible with the new patterns, or sub
stitutes take preference.

Traditionally, indigenous houses 
used to have two staircases, for example, 
to serve both men and women to use the roof 
and to separate the two. This image has 
changed. In contemporary houses, roofs 
are always used only by the family or

relatives and are rarely used by strangers. 
As a result, the use of the staircase is 
limited to the family members or relatives. 
In addition, in most of the contemporary 
house designs, there is a separation between 
the various functions of the house. For 
example, the reception area, kitchen, guest 
sleeping room, and the office are on the 
ground floor, but the sleeping area for 
the members of the family is on the second 
floor. The house will either have two 
stories or be extended horizontally in 
order to accommodate the family and guests 
in their need for privacy. Although tra
dition is not as dominate now as in the 
past, it is a most important factor and 
people are very aware of this.

107



2. Privacy

Privacy in the past and today is 
of vital concern. In the past, indigenous 
houses demonstrated the inhabitant's 
awareness of privacy. Courtyards, high 
parapets, two entrances, two staircases, 
and segregation of male and female sec
tions and circulation were indicative of 
this concern for privacy. In contrast, 
some of the contemporary houses do not 
display the inhabitants' consciousness 
of privacy. The new house design plans 
not only vitiate the character of the 
city, but also ignore the users' desire 
for this privacy. Therefore, additional 
work must be done to ensure privacy.

Some contemporary houses allow 
for privacy by employing high walls
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INTERIOR BALCONY
TYPE 1

OPAQUE CLASS

TYPE 2

SCREEN (MASHRABIYAH)
TYPE 3

TERRACE

LOUVERS (IN SECTION) (IN PLAN)

Authorized window openings for blind facades 
Source: SCET, Riyadh Action Master Plan,
T.R., No. 9, V. 2, p. ?3



(fences) around the house of about 2.80 m
- 3.50 m. Others extend the fence height 
by adding zinc or a colored plastic sheet 
to ensure privacy.

Another element showing an aware
ness of privacy is through the use of 
screens in balconies. In addition to these 
elements two entrances are maintained as 
they were in the past. Some of the contem
porary houses' staircase openings were 
constructed with screen coverings which 
allowed light to filter through them and at 
the same time ensure privacy.

Windows in the past were made of 
wood which helped prevent anyone from 
looking into the house. Today both glass 
and aluminum are the main materials for 
openings which allows anyone to view 
another's lifestyle.

HOUSE A HOUSE B

WINDOW OPENING 
TO BE CONTROLLED

Minimum distance for unobstructed window openings 
Source: SCET, Riyadh Action Master Plan, T.R.,
No. 9, V. 2, p. ?1

Privacy is ensured in some 
contemporary houses by extending 
the fence height with zinc or 
colored plastic sheet
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In the past, house doors on opposite 
sides of a street did not face each other, 
but there is minimal concern about that to
day. In contemporary house designs the 
segregation of male and female sections and 
circulation is brought about, obtained and 
thus privacy is achieved by the different 
functions of space. However, the contem
porary dwellings have direct views of each 
other, which does cause problems. Indeed, 
this does not meet the needs of the local 
populace where family privacy is a concern.
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3. Religion

The contemporary society of Riyadh 
inherited a culture strongly influenced by 
Islam. Inhabitants are very strong in 
their faith. As was previously mentioned, 
the teachings of the holy book "Qur'an" 
and the teachings of the prophet Muhammad 
"Al-hadith" play a major role in the daily 
life of the people and their behavior.
This will reflect on the house design in a 
small scale and on the urban pattern of 
the neighborhood on a large scale. The 
influence of religion on house design is 
manifested in Arab/Muslim homes where 
simplicity, strength and an introverted 
architectural aesthetic are applied.

Exaggeration and prodigality in 
Islam are undesirable, for example,
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sculpture and representation of human 
forms is prohibited. Housing as well 
should conform to this aesthetic in terms 
of function, structure and economics.

The compact urban pattern of the 
neighborhood centerized with the mosque 
demonstrates the strong social relation
ship aspect that occurred because of the 
Islamic teachings.

The teachings of Islam exhort 
segregation of men and women. It also 
advises to remove the harm by putting 
shutters on the windows or to block the 
window view if they look over into the 
neighbor's house.

A compact community plan in Riyadh 
as prepared by Doxiadis
Source: Doxiadis, Riyadh Community

Layouts - Supplementary 
Report, 1972, p. 9 111
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V I . Design Program

A) Introduction

This program has been developed 
from the material presented in the prev
ious chapters. It is the conviction of 
this architect that the housing needs 
of the Saudi urban population are best 
served by a broad range of design con
cerns which are frequently overlooked 
in contemporary practice. The follow
ing program and the resultant design 
are an attempt to reintegrate the most 
important qualities, both physical and 
social, of the traditional Saudi home 
with the demands of the contemporary 
market and the changing lifestyle of 
the population.

The author compiled the following 
design criteria from the study of both 
traditional and contemporary houses:
In the traditional house:
- For climatic response the courtyard con

cept is most suited to the hot dry 
climate such as the one in Saudi Arabia.

- Socially, because of tradition and pri
vacy, it is most convienient to open to 
the inside and close to the outside.

- Attached houses with adjacent walls in a 
compact pattern is an advantageous way 
for protection from intensive solar heat.

- Open spaces between housing clusters and 
around mosques are desirable.

- Narrow shady alleyways are most efficient 
for pedestrians.
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- Local materials such as mud have low 
thermal conductivity and are more effi
cient following treatment for strength.

- Small openings are efficient in the 
climate of Riyadh.

- Roofs and courtyards are very important 
elements in the traditional lifestyle of 
Saudi Arabia.

In the contemporary house:
- Sanitation, utilities, and infra-struc

ture exists.
- Elements and spaces are adequate for the 
needs of modern life.

- Materials used have more strength and 
longer life span.

- Solar shading devices are beneficial in 
protecting openings from sun's radiation.
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B ) Design concepts and diagrams

The author's concept of design 
relies on the previous studies plus the 
addition of the concept of a passive solar 
house which depends on nature for cooling 
and heating. He intends to demonstrate all 
of these ideas in the following design.

A sub-divided parcel of land in a 
proposed contemporary neighborhood in 
Riyadh has been chosen by the author as an 
example of contemporary planning procedures 
for the city. This parcel of land is used 
as a basis for the new design.
The design is in two stages:
1. The layout of the whole neighborhood 

depends on the following factors:
- Orient exterior houses to either north

or south.

Block east and west sides from direct 
sun radiation because they are a major 
source of heat gain.
Orient interior houses openings to an 
interior courtyard.
Have houses attached to each other for 
more efficiency, protection and compact
ness in such a way that they cast shade 
on each other and on the space or alley- 
ways between them. Clustering the build
ings reduces their total exposed surface 
area.
Have shady pedestrian walkways within the 
neighborhood.
Supply the neighborhood with open spaces 
of different sizes - private ones which 
serve the units, and public ones which

115



are a playground for children.
- Connect open spaces within the neighbor
hood with shady alleyways.

- Place the mosque in the center to serve 
the neighborhood. Locate public spaces 
around it for people gathering. Shops 
are attached to the mosque and open to
ward the open spaces.

- A major walkway functions as an axis 
leading from the neighborhood to the big 
mosque (friday mosque).

- Prevent vehicular traffics from getting 
within the neighborhoods.

- Supply the neighborhood with covered 
parking lots around the outside of the 
block.

- Consider the feeling of moving between 
units and spaces by designing a gentle
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variation of alleyways and spaces.
The object is to give the feeling of 
changing time and space,while walking.
This also gives the feeling of human 
scale and an acceptable proportion be
tween buildings and human beings.

- .Do away with the contemporary monotous 
grid pattern system within the neighbor
hood.

2. The unit design considers the following:
- The importance of the orientation and 

how it becomes advantageous to the house.
- Orientation to inside for climate consid

erations .
- Orientation to inside for social consid

erations such as privacy.
- Units are opened to either north or south

and blocked to east and west.



The unit design takes into consideration 
the relationship between different func
tions , both social and physical, such as, 
segregation between men and women, and 
natural heating and cooling systems.
There are two designs; one for a small 
family with 2-3 children, and one for a 
big family with 4-6 children.
The design provides an extra room which 
could be used as an office or guest bed
room.
The roof is the most exposed area for 
the sun and the area of highest heat 
gain; therefore, in the design, protec
tion by vaults is made to provide shade 
and create a livable space on the roof 
with circulation for cooling in the
summertime.

The curved form of the roof minimizes 
the surface area at right angles to 
the sun at any given time during the day. 
Rooms are lighted and ventilated 
directly from either the courtyard or 
a clearstory or both.
A clearstory provides both ventilation 
and light.
The lobby entrance is designed to pro
vide privacy even if the door is open.
It is recommended to have certain kinds 
of trees called "deciduous" trees which 
provide shade in the summertime and 
allow sun to pentrate through them to 
warm rooms in the wintertime. It is also 
recommended to have a lot of vegetation 
in the courtyard to give shade and humid
ity and to create cool air.
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- South facing walls and openings are pro
tected with an overhang from summer sun's 
radiation as well as west facing walls in 
the courtyard. The angle of the sun in 
Riyadh has been studied carefully and a 
suitable size of overhang has been pro
vided for the south and west sides.

- Openings to outside are decreased to
the minimum and are designed to be small.

- Double glass windows are used for clear 
views and to collect the sun's heat to 
warm the house in the wintertime.

- Screens are used with trees for privacy.
- The following diagrams explain the con

cept of the courtyard function, air cir
culation, shading devices, suns angles, 
and the different patterns of different 
times of the year on south facing walls
and west facing walls.
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High south summer sun

Sun reflected

Winter Case:

(No shading, SC = 1.0)
SC = Shading Coefficient
tag 0 = 5  

d

Summer Case:

(Shading, SC = 0.25)
tag 0 = 5  

d

Different Approach of Summer Case:

Shade projection overhang =

Latitude X Height of window 
50

SP = L X H 
50

1 2 1



June 21st at 12s 00 p.m. September 21st at 12:00 p.m. December

Sun angles on the south window



June 21st at 12*00 p.m.
South elevation shading performance 
(summer)

September 21st at 12*00 p.m.
South elevation shading performance 
(Equinox)

December 21st at 12*00 p.m.
South elevation shading performance 
(Winter)
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December 21st at 12:00 p.m 
West facing window

June 21st at 9:00 a.m. 
and 3*00 p.m.
East facing window

December 21st at 9:00 a.m. 
and 3*00 p.m.
East facing window
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Benefits of summer outside shading

Low East or West
Glass summer sun

Hot
inside Drapes radiate heat 

to interior air

Convection current draws 
cool air past drapes and 
warms it

Insulated wall

Shades or drapes inside

Sources Hammond, Hunt, Cramer and 
Neubauer, A Strategy for 
Energy Conservation, p. 12

126

Low Earnst or west 
summer sunHot air

Cool
inside

Shading blind

warm air

Shade outside



B _ B

Natural light
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B . BAir movement within the house
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Solar radiation B _ B
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c ) Des ign  d raw ing s

Contemporary pattern as a case study.
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Perspective in one of the spaces within the neighborhood.
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VI I .  Conclusion

The objective of this thesis is to 
provide a passive solar house which builds 
on the strengths of existing houses as well 
as meeting the needs of local physical and 
social factors.

This design is more energy effi
cient and more adaptable for the environ
ment in Riyadh. It is also derived from 
the tradition and local environment, and 
is very adequate to modern life and tech
nology. The favorable facts that have 
been compiled from the study and analysis, 
which were made in the previous chapters, 
have been utilized in this design to pro
duce for the local housing design problems 
an optimum solution, as no ideal solution

now exists.
The author's concept and design is 

just the beginning and is only one example. 
Different approaches and solutions for 
these problems are available, and hopefully 
many of these will be used to facilitate a 
better and more liveable housing design in 
Saudi Arabia.
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Appendix A



INTRODUCTION

The following questionnaire was 
prepared in Arabic language and dis
tributed to residents in different neigh
borhoods in Riyadh to obtain their 
opinions.

The purpose of this survey was to 
determine whether there is a change in 
housing demands and the direction these 
particular demands are taking. Western 
influence has increased, especially over 
the last twenty years, resulting in an 
increased demand for Western products and 
amenities. This survey has reaffirmed 
this fact; while at the same time it 
indicates a resistance to change in tra
dition and customs outside of the mate
rial and economic spheres.

Housing must reflect both demands 
for change and resistance to change in 
attempting to create acceptable social 
and physical environments. Change of 
existing housing designs in complete imi
tation of the West would eventually fail 
in this situation. The purpose of this 
analysis was to determine the optimum 
blend of modern and traditional factors 
in housing by providing for material 
needs and demands and, more importantly, 
allowing for the retention of climatic 
elements and social traditions and cus
toms .

To summarize the results of this 
survey the following should be noted: 
a)tradition and customs have changed
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only slightly; b)the demand for pri
vacy remains; c)family structure is 
only slightly changed; d)size of 
family has been reduced; e)the West
ern influence is obvious, consequently 
the house demands have changed some
what, and finally, the contemporary 
houses appear more desirable because 
of the changes in the lifestyle of the 
people of Riyadh.
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In the name of Allah
the Beneficient the Merciful 

Dear Brother:
In advance, I would like to thank 

you for your cooperation with me by answer 
ing the following questions which through 
them, by God willing, I am able to obtain 
a very true and obvious picture about our 
culture and environment. This will assist 
me in my graduate research which enables 
me to obtain my Master degree. This re
search will be conducted on Passive Solar 
House in Riyadh, Saudi Arabia.

It is not necessary to write your 
name, if you do not want to include it.

With my best regards 
Your brother.

Mohammed A. Al-Mokharrij



A Questionnaire Survey Compiled in
December, 1980, by the Author for 

Study Needs

1. Do Riyadh's inhabitants' customs and 
traditions change from past to pres
ent?

2. Is privacy required now as it was in 
the past, and why?

3. Is the family structure in Riyadh now 
the same as it was in the past, and 
why?

4. Has the family size increased or 
decreased?

5. Has the house requirements and design 
changed now from those of the past? 
Are Riyadh's inhabitants the same 
type of people now as those in the 
past?

6.

7. Has the change of Riyadh's inhabit
ants affected the city's architec
tural characteristics?

8. What is the educational level of 
Riyadh's inhabitants now and in the 
past?

9. How does education play a part in the 
quality and design of the house?

10. Is there any Eastern or Western influ
ence on the social life, and what 
affect does it have on the interior 
and exterior design of the house?

11. What is your opinion about the indig
enous and contemporary houses?
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12. How well accepted are the new design 
buildings opposed to the old design 
buildings?

13. Does the Eastern or Western house 
design respond to the Saudi family 
needs, and why? (customs and tra
ditions.)

14. Do you think the new design of 
buildings in Riyadh is suitable to 
the local climate?

15. What do you think about locally or 
imported materials used in the 
construction of the old and new 
buildings in Riyadh?

16. What are the main design elements in 
indigenous and contemporary houses?

17. What is the affect of Islam religion 
on the house design and orientation?
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18. Is there any distinguishable char
acteristic on old or new buildings?

19. How does economics play a part in the 
quality, size, and shape of the indig
enous and contemporary house?

20. What is the approximate gross income 
of the family in the past and present?

21. What is the approximate cost of the 
family house in the past and present?

22. What is the difference between the 
private buildings (houses and/or 
villas) and public buildings (govern
ment) ?

23. How do you think apartment buildings 
have affected customs, traditions, and 
family relations?



24. Today, with a good financial living, 
where to you prefer to live— in a 
contemporary or indigenous house?

25. Would you like to add any informa
tion that you believe was not 
covered here?
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Appendix B



Effect of Transmitted Radiation through Glazing Materials Due to 
Shading Devices (Shading Coefficient from 1.00 to 0.80)
Sources Dvorak and Aymerich,

Calor, pp. 15-29.



Effect of Transmitted Radiation through Glazing Materials Due to 
Shading Devices (Shading Coefficient from 0.00 to 0.60)
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Effect of Transmitted Radiation through Glazing Materials Due to
Shading Devices (Shading Coefficient from 0.60 to 0.40)



Effect of Transmitted Radiation through Glazing Materials Due to 
Shading Devices (Shading Coefficient from 0.40 to 0.20)



Effect of Transmitted Radiation through Glazing Materials Due to 
Shading Devices (Shading Coefficient from 0.20 to 0.00)
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Glossary

Agglutination Several houses clustered
together in a row

Al-athel A popular desert tree which
grows in the central region
of Saudi Arabia

Al-dahleez A lobby entrance
Al-dewania A reception area
Al-hadith Report and record of the

activities and teachings
of the prophet Muhammad

Al-hariem
(Entrance)

Women1s entrance

Al-majles Reception room
Al-manfoh A small room on the roof of

the house— utilized as a
storage for bed mats

Al-megalott A dinning room
Al-merrzam A water spout

Al-mejabub 

Al-roshun

Al-ttorma

Batin Al-hawi 
Hojra

Hurdle House

A reception area close 
to the entrance 
A reception room in the 
upper floor and usually 
comes above Al-dewania 
An opening above the 
entrance to recognize peo
ple who knock at the door. 
Women can view the street 
without being observed 
Courtyard
(A singular form of Hojar) 
is a room on the ground 
floor of the house 
A house with panels, twigs 
and sticks woven together 
and sometimes plastered with 
mud
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Islam

Kowa

Majra

Maqsorat

Mislaj

The faith, obedience and prac
tice of Muhammad's people, the 
final, perfected religion of 
God. Uncapitalized it denotes 
the quality of surrender to 
the Divine word and will which 
long antedates Islam 
A hole in the wall where the 
majra slides into 
A wooden piece fixed in doors.
It slides into a hole in the 
wall (the kowa) to lock the door. 
(Pediments— singular is maqsora)
A reception room which observes 
the street because of its posi
tion as a connecting bridge 
Semi-covered space between rooms 
and the courtyard
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Qaysariyyat
Qiblah

Qur'an (Koran)

Plural of qaysariyyah 
The direction of prayer 
towards Mecca by which 
every mosque is oriented 
and the house of Islam 
unified in Salat 
The recital or reading. 
Name of the sacred 
Scripture of Islam, 
believed communicated 
verbatim to Muhammad 
and recited by him to 
his hearers and recorded 
for their recitation in 
114 Surahs or chapters



Sharia

Suq (Sauk) 
Sunnah

Wejar

Sacred law, grounded in the 
will of God and given in the 
Qur'an tradition, qiyas and 
(q.v.); the path of duty, 
both ritual and general, for 
Muslims 
Market
The path of tradition, the way 
of faith and conduct as followed 
by the (sunni) community of Islam 
A rectangular shape on the ground 
against the wall which has shelves 
and a fire in the center. It is 
used to prepare coffee and tea, 
and also used for heating in the
winter
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